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THIS management guide is designed to 
maintain populations of fox and gray squir-
rels (Sciuros niger and S. carolinensis) in the 
forests of Illinois and adjacent states, an area 
that includes the we-stern portion of the cen-
tral hardwood forest region of the Ohio and 
middle Mississippi river valleys. It is intended 
for managers of public forests and for those 
who provide technical assistance to the own-
ers of private forests. 
The possibilities of continuous production 
of forest products from trees of high market 
value arc not always perceived by woodland 
owners, who often equate a "woodsy" condi-
tion with potential forest income regardless 
of tree composition and condition. Managers 
are funher constrained by the requirements 
of the current wood market and by institu-
tional or personal biases that limit timber 
management prescriptions to some form of 
selection cutting. For example, a recent fol-
lowup study of 23 timber sales on private 
lands in southern Indiana revealed that 
single-tree selection cutting (diameter limit 
cutting) had left most of the stands seriously 
understocked with high quality trees (Calla-
han & Fischer 1982). Single-tree selection cut-
ting often accelerates the successional trend 
toward such shade-tolerant, moist-soil species 
as sugar maple, a trend that is already occur-
ring in many oak-dominated forests 
(Schlesinger 1976; Merritt 1979; Sawtelle 
1984). We believe that private landowners 
must be offered alternative management 
plans for their woodlands and informed of 
the consequences of those alternatives in 
terms of the future production of wood prod-
ucts and the maintenance of wildlife. Al-
though timber products are important 
reasons for owning woodlands, many owners 
appreciate the aesthetic and recreational 
values of a diverse wildlife population and 
are willing to forego financial gain to provide 
wildlife habitat. Timber managers, therefore, 
must consider recreational and residential 
uses of woodlands as well as their market 
value. 
We also recognize that the management 
of tree crops may not be a viable alternative 
on some public and private forest lands in 
Illinois because of public opposition to till}ber 
cutting or because intensive recreational use 
precludes it. Often such forests are exceIJent 
producers of squirrels. When hunting is 
prohibited, these forests serve as refuges for 
squirrels, the reby providing emigrants that 
will disperse to adjacent forests and ultimately 
help to maintain squirrel numbers within 
heavily hunted public forests. 
Scientific names for all trees mentioned 
in the text are given in Appendix I. Technical 
terms used in the text are defint:d in the glos-
sary. 
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Physiographic Divisions 
of Illinois 
Of the estimated 15.3 million acres of 
forest present in Illinois in 1800, only about 
4.1 million acres remain (USDA Forest Serv-
ice, unpublished data 1986). Based on 
physiography and land use, Illinois can be 
divided into the three regions shown in Fig-
ure 1: the Prairie Region (60 counties), the 
Claypan Region (26 counties), and the South-
ern Region ( 16 counties). Squirrel habitats in 
these regions differ in nature and extent. 
2 Illinois Department of Corueroation Technical Bulletin 5 ( 1987) 
Prairie Region 
Approximately 7.9 percent of the Prairie 
~egion was forested in 1985. The landscape 
1s nearly level, and the soils, derived from 
loess over calcareous glacial drift, have been 
enriched over time by prairie vegetation. 
Today this region is one of the world's most 
productive and intensively farmed areas, and 
remnant forests are confined almost exclu-
sively to areas too rough or too poorly drained 
to farm. Forests persist as small, scattered 
wood lots or as narrow belts along rivers and 
streams. Major forest types are oak-hickory 
(49%), stands dominated hy sugar maple 
(33%), and bottomland hardwoods (14%) 
(USDA Forest Service, unpublished data 
1986). 
Claypan Region 
South of the Prairie Region on soils of 
Illinoian age, the uplands are level with more 
dissected stream courses. These soils of the 
Claypan Region are more extensively leached 
and not as fertile as those in the Prairie Re-
FIGURE I. Physiographic regions of Illinois. 
gion. Here the upland soils developed under 
prairie vegetation; the oottomland soils de-
veloped under hardwood forests. Forests cov-
ered 15.4 percent of this region in 1985 and 
arc found primarily on rough slopes, in oot-
tomlands along creeks and rivers, and in 
thousands of small farm woodlands. Major 
forest types include oak-hickory (55%), oot-
tomland hardwoods (20%), and st.ands domi-
nated by sugar maple (20%). 
Southern Region 
Some of the 16 southernmost counties of 
Illinois were never glaciated. As a result, 
forest types in the Southern Region are more 
varied than those in the Prairie and Claypan 
regions because the rougher topography 
creates a mix of sites that offers variable soils 
and microdimates that affect tree growth and 
composition. Extensive pine plantings on 
puhlic lands have also created artificial and 
naturally seeded pine stands. More bottom-
land sites are also located in the Southern 
Region than in the other two regions. In 1985, 
28.5 percent of the Southern Region was 
forested. Forests dominated by oak-hickory 
made up 46 percent of the total forest; bot-
tomland forest types made up 25 percent; 
types dominated by sugar maple contributed 
21 percent; and pine forests , 6 percent 
(USDA Forest Service, unpublished data 
1986). 
Forest Characteristics 
and Ownership 
Ninety percent of lllinois woodlands are 
privately owned, principally by farmers (45%) 
and homeowners whose incomes are not de-
rived from farms (38%) (Table l ). Most of 
these forests have not been disturhed in re-
cent years (Table 2) and are approaching 
economic maturity (Table 3). Recent trends 
toward more mesic soils and microclimates 
that followed the cessation of uncontrolled 
wild fires and livestock pasturing have created 
conditions under which such mesic species as 
sugar maple have increased greatly through-
out the state (Table 3). The implications for 
squirrels in the successional shift from oak-
hickory to more mesic forests are presently 
unknown, but reduction in the production of 
winter-storable foods will reduce squirrel 
numbers. 
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Forest Types and 
Squirrel Populations 
In Illinois, gray squirrels arc most com-
mon in large (> 100 acres) forested tracts 
along rivers and streams where at least 20 
percent of the area is forested, where a di-
verse woody understory is found, and where 
at least two nesting cavities per acre can be 
identified (Nixon ct al. 1978). Such tracts are 
scarce or absent over extended portions of 
central and northern lllinois, where wood lots 
are small (<100 acres) and scattered (Fig. 2). 
Fox squirrels are found throughout the state 
but prefer upland forests with sparse, woody 
understories that offer abundant "edge" be-
tween field and forest. 
Forest types that support significant num-
bers of squirrels in Jllinois are listed in Table 
4. At present, the uplands are dominated by 
various oak types. Where site index exceeds 
70, forests arc usually mixtures of oak, maple, 
FrGUR£ 2. Distribution of gray squirrels in Illinois. 
Gray squirrels are scarce in or absent from un-
shaded areas. 
tuliptrec, basswood, and beech but arc in-
creasingly dominated by sugar maple. These 
sites occur on lower slopes, in coves, and on 
many north- and east-facing middle slopes 
where surface soils are relatively deep and 
well drained. On average sites (site index 55-
70}---5uch as those found on most midslopes, 
upper nonh slopes, lower south slopes, and 
TABLF. I .- Ownership of Illinois forest land in 
1985 (USDA Forest Service, unpublished data 
1986). 
Ownership Percent 
Private 
Farmers 45 
I lomeowners 38 
Corporations 7 
Subtotal 90 
Public 
Federal 7 
State 2 
City and county I 
Subtotal IO 
TABI.F. 2.- Estimated percentages of dis-
turbed and nondisturbed forest land by owner-
ship, I 962 1985 (USDA Forest Service, unpub-
lished data 1986). 
Home- Corpor-
Farmers owners ations 
No disturbance 84 84 83 
Timber sales 10 II 7 
Other disturbances 
(fire, mining, etc.) 6 5 10 
T ABU: 3. - Estimated percentages of principal 
forest types by size in lllinois in 1985 (USDA 
Forest Service, unpublished data 1986). 
Oak- Maple Elm-Ash-
Size Hickory Types Cottonwood 
Sawtimber 72 47 67 
( 11 + inches dbh) 
Pole 18 20 22 
(5-10 inchesdbh) 
Saplings 10 33 11 
( <5 inches dbh) 
4 Illinois Department of Conservation Technical Bulletin 5 ( 1987) 
TABLE 4.- Forest types in Illinois that support significant numbers of squirrels. Numbers in paren-
theses indicate forest-cover types of the Society of American Foresters (f.yre 1980). 
Forest Type 
UPl, ANllTYPES 
Northern hardwoods 
Sugar maple-basswood (26) 
Beech-sugar maple (60) 
Central hardwoods 
Post oak-blackjack oak (40) 
Buroak(42) 
White oak- blackoak-
red oak (52) 
White oak (53) 
Blackoak(I 10) 
Northern red oak (55) 
Bor1·0M 1.ANllTYPES 
Central hardwoods 
Silver ma pie-American 
elm (62) 
Pin oak-sweetgum (65) 
Swamp chestnut oak-
cherrybark oak (91) 
Hackberry-American elm-
green ash 
Sycamore-sweetgum-
American elm (94) 
Description and Successional Trend 
Well-drained, moist soils and ravines throughout Illinois. This type is in-
creasing as forest succession currently favors these shade-tolerant species. 
Considered climax forest. 
Moist, well-drained soils on north and east lower slopes and ravines in 
southern and east-cent.ral Illinois. Considered climax forest. 
Dry sites, upper south and west and ridges in southern Illinois; clay pan 
soils in south-central Illinois and sand soils in western Illinois. Climax type 
on ,•cry dry sites. 
Associated with many site5, including dry uplands and moist bottomlands 
throughout 111inois. Not considered climax and succeeds to other oak types 
(52,53,&55). 
The most abundant upland type in Illinois, found on both glaciated and 
unglaciated soils throughout the state. Climax on dryer sites. Succeeds to 
sugar maple, basswood, or beech-maple on mesic sites. 
Moderately moist, well-drained soils throughout the state. Climax on dryer 
sites. Succeeds to sugar maple, basswood, or beech-maple on mesic sites. 
Moderately dry to dry sites, most common on sandy soils in central and 
southern Illinois. Climax on dry sites. 
Moist sites such as coves, north-and east-facing slopes in central and 
southern Illinois. Succeeds to sugar maple, basswood, or beech maple. 
Well-drained sites along noodplains throughout Illinois. Frequently flood-
ed sites are almost entirely silver maple. Dutch elm disease has reduced the 
elm component. Succeeds itself where floods arc frequent. Changes in 
flood regimes and soil moisture will change tree composition to other types. 
Pure pin oak is found on poorly drained sites on the Illinoian till plain in 
south-central and southern Illinois. Found on clay soils where water ac-
cumulates during winter. An early successional type that succeeds to 
swampchestnut.oak-chcrrybark oak as soils dry out. 
Highest first bottom ridges on the best sandy loams in the bottoms along 
the Ohio and Mississippi rivers and their tributaries in southern Illinois. 
Climax type. 
Low ridges, flats, and sloughs in first bottoms along the major rivers in 
southern Illinois. Succeeds to swamp chestnut oak-cherrybark oak or 
sweetgum- willow oak. 
River fronts in the first bottoms of major rivers, banks of smaller rivers, and 
large ueeks that !lood. Rich soils with moderately good drainage in 
southern Illinois. Succeeds to swamp chestnut oak- cherrybark oak or 
swectgum-willow oak. 
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many broad ridges with deep, well-drained 
soils-oaks and hickories are dominant. Poor 
sites (site index <55) arc occupied almost ex-
clusively by oaks and hickories. These sites 
arc found on upper south slopes, dry rocky 
ridges, and sandy, droughty soils in Illinois; 
here post oak-blackjack oak or black oak-
blackjack oak frequently dominate the forest 
overstory. 
Flooding largely dictates species compo-
sition in bottornland forests, but composition 
at any site is also in part a product of past 
history (fire, nood, grazing, and cutting inten-
sity), soil types, and natural succession. Cot-
tonwood-willow pioneer wherever sufficient 
light and ban:, moist soils are available. These 
species in turn are succeeded by mixtures of 
silver maple, elm, ash, sycamore, and hack-
berry. As soil drainage improves, the compo-
sition changes to types that include various 
oaks (Prairie and Claypan regions) and such 
types a~ pin oak-swectgum, pure pin oak, and 
swamp chestnut oak-chcrrybark oak (South-
ern Region). Because of past cutting practices, 
silver maple-elm, or a variant thereof, domi-
nates many of the river bottoms of Illinois. 
How productive of squirrels are the forest 
types listed in Table 4? We have compiled 
information from live captures of squirrels in 
mature stands for many of these types ( fig. 
3). T he key element for the production of 
squirrels appears to be abundance of winter-
storable foods (foods that can be stored either 
above or below ground and retrieved in 
sound condition as long as 6 months later). 
Forest types that produce little or no winter-
storable food (silver maple -elm) or are inter-
mittent seed producers (beech-maple) sup-
port few squirrels. Forest types composed of 
only a few species (for example, post oak-
blackjack oak or black oak types) typically sup-
port fewer squirrels than do s1ands of mixed 
species. This low population may result from 
the uncertain nature of seed yields where only 
one or two tree species are present. The pres-
ence of oaks in stands dominated by beech-
maple and sugar maple-basswood greatly in-
creases the capacity of these stands to support 
squirrels (Fig. 3). 
Requirements of Gray 
and Fox Squirrels 
Managers who wish to use forest manage-
ment strategies to benefit gray and fox squir-
rels must be familiar with the life-history re-
quirements of the two species (Table 5). Be-
cause gray squirrels are more social (they tol-
erate one another better) than fox squirrels, 
grays are more likely to increase in numbers 
when resources (food and shelter) increase 
(Nixon et al. 1984 ). Densities of one or two 
Silver maple-elm 
Beech-sugar maple 
Black oak 
Osage orange hedge 
Sugar maple-basswood 
Post oak4>1ackjack 
Northern red oak 
Sugar maple-basswood (with oaks) 
Bur oak 
White oak 
White oak4>1ack oak-red oak 
Pin oak-sweetgum (with hickories) 
Beech-maple (with oaks) 
... -.::,, 
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Average number of squirrels per 10 acres 
FIGURE 3. Average squirrel densities in fall found by live trapping in selected forest type. in the Mid west. 
6 Illinois Department ofConseroation TtdmicalBulletin 5 ( 1987) 
squirrels per acre are commonly reported for 
fox squirrels; higher densities are seldom 
found (Baumgartner 1940; Allen 1943; Jor-
dan 1971; Adams 1973) and when they occur, 
they represent temporary increases usually 
observed only in the fall months. Gray squir-
rels, however, frequently exceed two per acre 
on protected sites where food is abundant 
(Flyger 1960; Mosby 1969). 
where forest understories arc relatively open. 
This difference in habitat preference means 
that management activities that tend to in-
crease the density of the forest understory, 
periodic selection cutting, for example, can 
be expected to create a forest structure more 
favorable to gray than to fox squirrels where 
both species coexist (Nixon, Havcra, and 
I lansen 1980). 
Habitat Preferences Food Habits 
Each of the two species has habitat. prefer-
ences not shared by the other. Gray squirrels 
are usually found where forest understories 
are quite dense, but fox squirrels are found 
To maintain body weight in winter, both 
gray and fox squirrels need to metabolize ap-
proximately I 50 to 160 kilocalories of energy 
per day per kilogram of body weight (Lud-
TABLE 5.-Attributes of gray and fox squirrels. 
Attribute 
Age structure• 
(adult:young) 
Annual survivalb 
Adults 
Young 
Breeding period'. 
Breeding aged 
Liller sizee 
Food requirementf 
Shelter requirementsS 
Average home rangeh 
Average squirrel density 
for mature stands; 
Social structurei 
Gray 
Hunted 52:48 
Protected 60:40 
Hunted:20-40%; protccted:50-60% 
Hunted:<40%; protected:20- 30% 
December-September, peaks in 
December- January and May-June 
Females: I 0 - 12 months 
Males: 9-12 months 
Winter: 2-3; summer: 3-4 
1-1.5 pounds/week (4.'i0-680 grams) 
Tree cavities: 2-3/acre 
:"-I est boxes: 2-3/acre 
Grapevines for leaf nests: 2- 3/acre 
2- 20 aues, varies with size of wood lot 
0.5-1/acre, occasionally up to 
6/acre in protected parks 
Males dominate females; adults 
dominate young; both sexes 
frequently den together; young may 
01· may not disperse after weaning; 
adult female may tolerate presence 
of her young up Lo breeding age and 
occasionally longer; breeding females 
intolerant of one another. 
Fox 
Hunted 35:65 
Protected 7 5: 25 
Same as gray 
Same as gray 
Same as gray 
Hunted: same as gray 
Protected: males same as gray; 
females< 40% at I 0-12 months 
Same as gray 
1.5-2 pounds/week (680- 900 grams) 
Tree cavities: same as gray 
Nest boxes: 1-2/acre 
Grapevines for leaf nests: 3-4/acre 
2-30 acres, varies with size of wood lot 
1-2/acre 
Males dominate females; adults 
dominate young; adults largely 
solitary throughout the year; adult 
females intolerant of one another, 
oft heir young, and of immigrants; 
young usually disperse after weaning. 
"Foud1 1961; Barkalow ct al. 1970; Eveland 1974; Nixon et al. 1974; Nixon ct al. 1975; Nixon et al. 1986. 
bBarkalow ct al. 1970; Eveland 1974; Nixon et al. 1975; Hansen et al. 1986. <Brown & Yeager 1945; Nixon 
& McClain 1975. "Brown & Yeager 1945; Nixon & McClain 1975; Nixon et al. 1986. 'Brown & Yeager 
1945; Nixon & McClain 1975. rNixon et al. 1968; Short & Duke 1971; Havera & Smith 1979; Korschgen 
1981. 8fiarkalow & Soots 1965; Sanderson et al. 1980; McComb & Noble 1981; Nixon et al. 1984. hGecslin 
1970; Donohoe & Beal 1972; Adams 1973. ;Baumgartner 1940; Flyger 1960; Mosby 1969; Eveland 1974; 
Nixon et al. 1986. i Bernard 1972; Benson I 975. 
Nixon ruui l la111e11: Man, 
wick ct al. 1969; H1 
Smill1 1979). To r 
squirrels need to 
number of acorns, hi 
nuts per day shown 
The seasonally i1 
species of squirrels a 
cause no substantial c 
between species havt 
list is given. Hickoq 
food in late summer, 
ing winter food, pre 
ripen later than hid 
are more abundan 
perhaps because of ti 
rels open acorns com 
a factor that may b, 
conservation in wir 
1972). These food h 
managers should pr, 
producing oaks an 
squirrels eat the seed! 
native to Illinois, the 
red oak and bittern 
are the only winter-s 
Seed production 
good seed years folio 
little or no seed pro 
28 years of continue 
seeding habits of mar 
to squin-els in the Mic 
8. Oaks never produc 
that period, although 
somewhat better see• 
oaks. Hickories, on 
TAJU.F. 7.-FoodsofE 
Spring 
Oak buds, nowers, and ace 
Black walnut flowers and t 
Elm nowers, buds, ands~ 
Hi~kory flowers and nut1 
Corn seed 
Maple buds, flowers, and 1 
Osage orange seeds 
Fungi 
• Winter-.1L0rable foods. 
(1987) 
means 
to in-
trstory, 
le, can 
e more 
s where 
a, and 
er, both 
lize ap-
encrgy 
t (Lud-
ay; 
,nth, 
,O0grams) 
-4/acre 
if wood lot 
lults 
gcly 
r;adult 
10Jher, 
grants; 
rweaning. 
et al. 1986. 
M5; Kixon 
1 & Yeager 
Kon.d1gcn 
hGeeslin 
land 1974; 
Nix.011 and Hanse11 · Managrng FomL1for Squirrel Populations 7 
wick et al. 1969; Husband 1976; Havera & 
Smith 1979). To meet that requirement, 
squirrels need to eat approximately the 
number of acorns, hickory nuts, or black wal-
nuts per day shown in Table 6. 
The seasonally important foods of both 
species of squirrels arc shown in Table 7. Be-
cause no substantial differences in food habits 
between species have been observed , a single 
list is given. Hickory nub are the p1·cferred 
food in late summer, but acorns are the lead-
ing winter food, presumably because acorns 
ripen later than hickory nuts, because oaks 
are more abundant than hickories, and 
perhaps because of the case with which squir-
rels open acorns compared with hickory nuts, 
a factor that may be important for energy 
conservation in winter (Smith & Follmer 
1972). These food habits indicate that forest 
managers should provide mixtures of seed-
producing oaks and hickories. Although 
squirrels eat the seeds of all oaks and hickories 
native to Illino is, they tend to avoid those of 
red oak and bitternut hickory unless these 
arc the only winter-storable foods available. 
Seed production by trees is cyclic, with 
good seed years followed by I or 2 years with 
little or no seed production. The results of 
28 years of continuous observatiom of the 
seeding habits of many of the trees important 
to squirrels in the Midwest are shown in Table 
8. Oaks never produced a heavy crop during 
that pe riod, although black and red oaks were 
somewhat better seed producers than white 
oaks. Hickories, on the other hand, were 
more dependable producers than any of the 
oaks, another indication that mixtures of oaks 
and hickories are needed to sustain squirrels 
from year to year. 
The amount. of winter-storable food 
available for squirre ls is the key to sustained 
squirrel abundance. We feel that winter-
storable tree seed should exceed 150 pounds 
per acre (Nixon c t al. 1975) if the needs of 
all wildlife species, including squirrels, are to 
be met. Data from yield-measurement studies 
suggest that increases in sound seed produc-
t ion can be expected as diameter at breast 
height (dbh) increases for the important oaks 
and hickories and for black walnut in Illinois 
TAnLF. 6. - Number of nuts or acorns eaten per 
day by gray and fox squirrels in winter when 
feeding exdusivdy on a single species.'' 
Tree Species Gray~ Fox 
Whi1coak 9 10< 
Blad.oak 18 20' 
Red oak 5 6' 
Blackjack oak 18 20d 
Pm,toak 18 20" 
Bur oak 3 3" 
Shagbark hickory 9 10' 
Mockc1 nut hickory 9 10' 
Blac.k walnut 14 lW 
'Developed from diets of captive squirrels. 
bGray o;quirrel data extrapolated from Short & 
Duke 1971. 
cData extrapolated from Havera & Smith 1979. 
d Data extrapolated from Short 1976. 
T /\RU: 7.-Foods of gray and fox squirrels in Illinois in order of importance by season. 
Spring Summer Fall Winter 
Oak bud~, flowers, and acorns Hickory nuL~ Acorns' Arnrns 
Bhu k walnut flowt-rs and nuts Acorn, Hickory nuts• Bia< k walnuts 
Elm flowers, buds, and seeds Dlack walnut~ Black walnut,• Osage orange seeds 
Hickory flowers and nuts Mulberries Osage orange seeds• Corn seed 
Corn seed Grapes Grapes Hickory nuts 
Maple buds, flowers, and seeds Fungi Corn seed Elmhuds 
Osage orang-e seeds Maple seeds Fungi Soybeans 
Fung-i Corn seed Maple seeds 
Hackberry seed Dogwood seeds 
• Winter-storable foods. 
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(Table 9). From these production figures and 
from the number of seeds eaten by squirrels 
per day during winter (Table 6), we have de-
veloped a crude stocking guide that would 
provide squirrels with 80 percent of their an-
nual diet (30% oak, 40% hickory, l 0% walnut) 
(Table 10). We base this recommendation on 
studies of food habits done in the Midwest 
(Nixon et al. I 968; Korschgen I 98 I). 
The stocking guide shown in Table I 0 
works as follows. The allowable maximum 
number of trees of all species from, for exam-
ple, the 14-inch dbh class is 119 per acre; the 
allowable minimum is 68. Forest managers, 
therefore, may harvest down to 68 trees. 
These trees should come from the three 
categories shown in Table I 0: oaks, hickories, 
and black walnut. The oak requirement (30% 
of the annual diet) may he filled at 14-inch 
dbh by 4 white oaks or by the number given 
in Table 10 for any of the other oak species. 
The hickory requirement (40% of the annual 
diet) may be filled by 18 shagbarks or 8 mock-
ernuts. One black walnut is required to fill 
the final l O percent. If these requirements 
are met in each category, other trees in those 
categories may be removed without threaten-
ing the diet we recommend for squirrels. 
This stocking guide can be modified for 
stands that are composed of only a few 
species. If, for example, the seed-producing 
trees in a given stand are composed solely of 
white oak, the minimum number required to 
meet the needs of squirrels will be higher than 
that shown in Table 10. To calculate, for 
example, the number of IO-inch white oaks 
that would be required to provide I 00 percent 
of the annual diet, divide the number shown 
in Table IO ( 13) by the proportion of the 
annual diet provided by oaks in oak-
dominated stands (30%). That number equals 
the number of white oaks that would be 
needed if they were to provide 100 percent 
of the diet ( 13 "'"" 0.30 = 43). When white oaks 
are expected to provide less than 100 percent 
of the diet but more than 30 percent, multiply 
the anticipated proportion by 43. If, for 
example, 10-inch dbh white oaks were ex-
pected to provide 75% of the annual diet of 
squirrels, 32 white oaks would be required 
(43 X 0.75 = 32). 
TABLE 8. - Relative seed production by trees 
important to squirrels over a 28-year period in 
the Midwest (Den Uyl 1961). 
Number of Years 
No Light Medium Heavy 
Tree Species Crop Crop Crop Crop 
Whiteoak r, 17 6 0 
Red oak I 19 8 0 
Ulackoak I 17 10 0 
Hickories 0 20 4 4 
Beech 6 14 5 I 
Sugar maple 0 11 9 8 
Whiteash I 18 7 2 
Elms 0 13 11 4 
Basswood 0 10 12 6 
Tuliptree 15 10 2 
TABu,: 9.-Seed production for species of oak and hickory and for black walnut by dbh class. 
Average Number of Sound Nuts or Acorns per Tree 
Average Oak Hickory Walnut dbh 
(inches) White" Dlacki, Redb Blackjack" Post• Shagbarkc Mockernutc Pignutc Blackd 
8 52 
-· 
454 16 12 478 
10 278 260 40 40 626 45 56 48 830 
12 505 405 200 746 778 88 155 139 I, 181 
14 742 550 510 1,107 907 132 254 230 1,533 
16 968 695 900 1,492 1,102 176 350 319 1,884 
18 1,195 840 1,310 1,876 1,253 220 449 411 2,236 
20 1,421 985 1,560 2,137 1,426 264 548 502 2,584 
22 1,658 1,130 1,540 2,599 1,578 307 646 592 2,939 
24 1,885 1,275 1,400 2,983 1,728 351 744 683 
•Goodrum et al. 1971. hoowns 1944. <Nixon, McClain, and Hansen 1980. dzarger 1946. "No infor-
mation. 
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At present in Illinois, 74 percent of the 
white oah, 81 percent of the black oaks, and 
94 percent of the hickories are -.. 10 inches 
dbh and therefore arc not producing large 
seed crops (Table 11). 
Winter Feeding 
No evidence indicates that the use of corn 
to supplement the winter diet of squirrels is 
necessary in mixed hardwood forests (Havcra 
& Nixon 1980); indeed, an exclusive diet of 
corn causes weight loss in both gray and fox 
squirrels (Havera & Smith 1979). However, 
in forests composed of only one or two 
species, for example, black oak on sandy up-
lands or pin oak in the bottoms, tree seed 
failures arc fairly common. In years of seed 
failure, we suggest supplemental feeding with 
a 70:30 mixture of shelled corn and shelled 
soybeans. Soybeans provide a more balanced 
diet; however, some squirrels will not cat 
them initially (Havera & Smith 1979). Feeders 
(roofed wooden boxes placed on legs) should 
be spaced about one per 10 acres. Feeding 
should begin in late August and continue into 
late March or April, or until spring foods be-
come abundant. Squirrels begin dispersing as 
early as August when food crops fail and will 
already have dispersed if fec<ling is delayed 
until November or December. Managers 
should note that in most winters feeding may 
have limited value in reducing the emigration 
of fox squirrels and in attracting immigrants. 
Winter feeding, however, is more likely to 
increase gray squirrel numbers. 
Natural Shelters 
Both fox and gray squirrels prefer tree 
cavities over leaf nests for shelter. Preferred 
cavities have entrance holes 2-4 inches in 
diameter, are 12-20 inches deep, are situated 
in the trunk of a tree or in a large limb, and 
offer protection from wet and cold weather. 
Fox squirrels are more likely to use leaf nests 
in winter than arc grays, although both 
species use them in summer, presumably to 
escape the heat and the parasites that build 
up in tree cavities. 
The importance of tree cavities to gray 
squirrels is shown in our Illinois study of cav-
ity abundance and gray squirrel distribution 
(Nixon et al. 1978). We found grays present 
only where we found at least two tree cavities 
suitable for all-weather shelter per acre. We 
examined 279 leaf nests in late February in 
Vermilion County, Illinois, and found that 
13 percent were occupied by fox squirrels. 
No use of leaf nests by grays was observed, 
TAJ\I.F. 10.-Numher of trees required for stocking at levels A and Bin oak-dominated star1ds 
and the minimum number of dominant or co-dominant oaks, hickories, and black walnut needed 
at level B to supply 80 percent of the annual squirrel diet (30% oak, 40% hickory, and 10% 
walnut). Squirrel densities are assumed to average one per acre. Site index is ignored here because 
the position of the tree canopy is more important to seed production than the quality of the site. 
Trees pt"r Acre . NumbcrofTrees to Be Retained per Acre at B-level Stod.ingb Average 
dbh Level Level Oak Hickory Walnut 
(inches) A B White Black Reel Post Bla<·kjack Shagbark Moc:kcrnut Black 
8 308 177 73 _c 9 3 
10 212 122 13 16 29 7 19 97 79 2 
12 155 88 5 10 5 5 5 26 14 2 
14 119 68 4 6 3 5 3 18 8 I 
I ti 93 53 4 4 2 3 2 9 5 
18 75 43 2 3 2 3 2 7 4 
20 63 35 3 2 3 6 3 
22 52 30 2 1 3 5 3 
24 45 25 2 I 3 5 2 
•Gingrich I %7. A and B levels represent the rnnge of tree stocking chat will fully utiliLc an available growing 
space. A-level stocking represents the upper limit of full utili,.ation; B-level stocking represents the lower limjt 
of full utilization. 
1,Correctc:d for trees that do not produce seed. 
'No Information. 
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although Lhey comprised about 15 percent of 
the squirrel population. Radio-tracking stud-
ies in other states (Geeslin 1970; Donohoe & 
Beal 1972; Adams 1973) showed that indi-
vidual squirrels of both species used up to 
nine differenl shelters on an annual basis; 
two or three of these were tn:·e cavities offer-
ing all-weather shelter. On the basis of these 
findings, at least two or three cavities that 
provide all-weather shelter should be 
available per acre if reasonably high squirrel 
densities are to be sustained (Table 12). The 
location of these cavities (trunk or limbs) 
makes no difference if the entrance hole is 
2- 4 inches in diameter, thus excluding larger 
predators. 
In Illinois, unmanaged forest stands >50 
years old usually contain an abundance of 
cavities suitable for squirrels (Tahle 13). 
Cavities are most abundant in trees ;;;,, 12 
inches dbh. Figure 4 illustrates a typical distri-
bution of cavity trees by size. Black oak, sugar 
maple, basswood, cottonwood, beech, elms, 
ashes, and sycamore are more likely to form 
one or more suitable cavities; hickories are 
least likely to do so. 
Leaf nests are usually built in or near 
favored-food trees in late summer. On a study 
area in Vermilion County, Illinois, we found 
that fox squirrels selected white oak and 
beech as sites for leaf nests more often than 
expected; black oak, the tight-bark hickories 
(mockernut, pignut, and bitternut), sugar 
maple, black walnut, ash, and red oak in pro-
portion to their abundance in the woods; and 
shagbark hickory less often than expected. 
Of the trees in which leaf nests were built, 
white oak and beech contained more usable 
(still weathertight when examined) nests than 
expected on the basis of tree frequency; sugar 
maple, red oak, the tight-bark hickories, and 
shagbark hickory had expected numbers of 
usable leaf nests; black oak, black walnut, and 
ash had fewer usable nests than expected. No 
significant relationship was found betwee n 
the longevity of usable leaf nests and tree 
species. We also compared the number ofleaf 
nests built in trees 6-10 and 12-20 + inches 
dhh and found that trees in the larger dbh 
group had significantly more leaf nests than 
expected on the basis of numbers of trees 
present. 
Of particular interest to forest managers 
is the high proponion of leaf nests built in 
trees supporting grapevines. Observations of 
locations of 3,799 leaf nests on six study areas 
in three states revealed that 35- 85 percent 
of the nests were anchored to grapevines 
where < 24 percem of the trees examined 
supported grapevines (Sanderson et al. 1980). 
As determined from average densities ofleaf 
nests, we recommend that gray squirrels have 
access to two or three trees with grapevines 
per acre; fox squirrels, because of their 
greater use of leaf nests, should have access 
to three or four trees with grapevines per 
acre (Table 12). Although grapevines can be-
come a threat to tree growth in openings on 
hardwood forest sites (Smith & Smithson 
1975), we believe that leaving two to four 
T A BLE 11. - Distribution by dbh class of principal producers of winter food for squirrels in Illinois 
(USDA Forest Service, unpublished data 1986). 
Average Percent 
dbh (inC'hes) Black Walnut White Oaks• BlackOak\h Hkkoriei/ 
< 6 52 45 5.~ 69 
6 17 II 10 12 
8 12 10 9 8 
10 7 8 7 5 
12 5 7 6 3 
14 4 6 4 
16 2 4 3 <I 
18+ 9 6 I 
• white oaks white, bur, chestnut, post, chin<1uapin, swamp white, and swamp chestnur. 
bRlack oaks = scarlet, northern pin, pin, blat k, blackjack, Spanish, northern red, shi11gle, overcup, du:r-
rybark. and willow. 
' Hickories= shcllbark, shagbark, mockcrnut, pecan, pignut, and bitternut. 
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vines per acre poses no serious threat to tree 
growth, particularly if the vines are allowed 
to remain on trees of low commercial value. 
Man-made Shelters 
Nest structures are not regularly occupied 
by squirrels in upland forest types <25 years 
old, probably because of the scarcity of 
winter-storable foods in such stands (Table 
14). For stands >30 years old, with fewer than 
two or three nesting cavities per acre, nest 
structures can benefit squirrels (Table 12). 
For way squirrels, nest structures should 
be placed 18-20 feet high in trees without 
cavities. The entrance should face away from 
TABU 12.- Shdter needs of gray and fox 
squirrels in Illinois. 
Shelter Need 
Tree u,vities per acre• 
Nest structures per acre 
Grapevines per acre 
(for leaf nests) 
Number 
2-3 (up to 7 if other 
cavity nestersare 
present) 
2- 3 for gray squirrels 
1-2 forfoxs,:1uirrcls 
2-3 for gray squirrels 
3-4 for fox squirrels 
aEntrance 2-4 inches in diameter, offering good 
protection from weather. 
the prevailing wind. McComb and Noble 
( 198 l) recommended that. the entrance face 
the ground to maximize use by gray squirrels. 
A density of two to four structures per acre 
is adequate, and grays should begin to use 
these structures almost immediately (Bar-
kalow & Soots 1965). 
For maximum use by fox squirrels, par-
ticularly females, nest structures must be care-
fully placed. Structures are most likely to be 
used when they are securely anchored well 
up in the tree canopy. Use by adult females 
will increase if nest structures are positioned 
in trees close to a field edge. Ideally, a tree 
limb should be located above the nest struc-
40 
Cavity trees 
... , ..... ··••,,, 
', 
· ••' 
0 -1,.:....---,,--~-.......... ----=;;:::::::::;::=:::;-
8 10 12 14 16 18 20 
Diameter (dbh) in inches 
FIGU RE 4. Distribution by diameter at breast height 
of all trees examined and of trees with cavities in 
an oak-hickory forest in Vermilion County, Illinois. 
TABLE 13.-Numbers of tree cavities per acre suitable for nesting (all-weather shelter) and for 
escape only for squirrels in selected unmanaged forests in central and northern Illinois. 
Number Average Number Average Number of 
of26' X ]30' of Nesting Cavit.ies Escape-only Cavities 
County Transects per Acre per Acre 
Northern Illinois 
DeKalb 34 6.0 1.3 
Jo Daviess 50 4.2 6.4 
Winnebago 31 I 1.0 0.6 
Central Illinois 
Edgar 79 0.8 0.9 
Henderson 20 13.0 1.0 
Livingston 19 8.0 1.5 
Mason 40 6,3 2.3 
Peoria 20 14.0 1.5 
J>iatl 79 4.4 3.4 
Sd1yler 40 8.7 7.3 
Vermilion 35 5.5 3.0 
Woodford 40 8.0 2.3 
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1ure (Nixon et al. 1984; McComb & Noble 
198 I). Sub-adults of both sexes and adult 
males will use structures placed somewhat 
below the canopy and away from the forest 
edge because they are not as particular con-
cerning shelter characteristics as are adult 
females. Structures should not be placed in 
trees with existing cavities. We recommend 
one or two properly placed structures per 
acre for fox squirrels; additional structures 
arc unlikely LO be used because of rhe intoler-
ant social behavior of adulr female fox squir-
rels (Table 5). Although nest struClures are 
commonly made of wood, those made from 
used rubber tires or old ammunition boxes 
work well and arc cheaper co construct. De-
signs for two nest structures arc given in Ap-
pendix 2. 
The hest management strategy is to pro-
vide man-made structures (two or three per 
acre) along with natural cavi1ie::s (two or three 
per acre). This combination will accommo-
date the array of cavity nesten, that inhabit 
Illinois v.oodlands, particularly those species 
that do not readily accept artificial struc-
tun:s-such as some woodpeckers and barred 
owls (Slrix varia). Additions of man-made 
nesting structures may also reduce in-
terspecific competition for natural caviriei.. 
Management for Squirrels 
by Forest Type 
Managers must develop the silvicultural 
program that best meets a landowner's objec-
tives tempered by present forest conditions 
TAnu: 14.-Production of food for squirrels 
in lesi, mature dear-cuts ( <25 years) in forests 
dominated hy oak-hickory compared with pro-
duction in more mature c.kar-<uts (;;,,50 yeurs). 
All arc medium sites (site index 55- 70). 
Foo<l 
Acorns" 
Fung-i 
Flo~·cring clogwcKKi st'eds 
Blat kberries 
Grapes 
• Winter-~torablc food,. 
Percent of 
T otal Food Production 
\' ear" after Clear-cutting 
7 15 20 50 +-
0 12 .''i2 97 
4 37 32 < I 
49 7 l 
95 2 0 () 
0 0 9 0 
and market demands. They should begin by 
inventorying the vegetation in the woodland. 
This inventory may be extensive-that is, 
mapping existing stands into such broad 
categories as oak-hickory and northern 
hardwood, including age and general condi-
tion classes- or intensive, using plo ts of vari-
ous sizes to count woody vegetation. Intensive 
surveys, however, will be needed before accu-
rate prescriptions for timber management 
can be prepared, and guidelines for conduct-
ing such an inve ntory arc presented in Ap-
pendix 3. When co nducting an inventory and 
preparing a ma nagement plan, managers 
should always consult an Illinois Department 
of Conservation (JDOC) service forester since 
management plans must be approved by the 
IDOC before landowneri, can qualify for fi-
nancial assistance in carrying lhcm out. 
General Management of Oak Types 
UnmnnagPd StandJ ov,r 50 Years Old 
The majority of oak-hickory stands in Il-
linois arc approaching maturity (T able 3) and 
usually support one or two squirrels per acre. 
Winter-storable food and cavities for shelter 
arc usually abundant in these stands. In gen-
eral, if the number of trees is below level C 
(fable 10 gives levels A and B. Level C rep-
resents the tree stocking necessar y if a stand 
is to reach level B in about 10 years.), the 
stand should be cut using large-group selec-
tion or clear-cutting as soon as adequate ad-
vance reproduction of oaks and hickories 
exists in the undcrs1ory. If80 pen-cntor more 
of the t recs are of the desired diameter for 
the site (Table 15), whether to cut depends 
on the stocking level and on the adequa<:y of 
oak and hickory reproduction. In stands with 
60-80 percent of full stocking, thinning 
should not be scheduled because not enough 
frees would be cut to benefit the stand. 
Clec1r-cutting 
On medium (site index 55-70) or poor 
(site index <55) sites, the perpetuation of 
oaks and hickories is not difficult if sufficient 
advance reproduction of oaks and hickories 
has occurred before cutting is undertaken. 
However, if numbers ofyoungoab and h ick-
ories in the under story do not meet the stan-
dards defined above (see also Appendix :l), 
harvel,t cutting should be delayed until 
adequate numbers are present. Unfortu-
t' 
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nately, the cultural techniques necessary to 
ensure the successful reproduction of these 
species are not completely understood; at 
present, some form of shelterwood cutting 
seems best. Ten or more years may be re-
quired before enough oak and hickory stems 
reach a size and density that will permit large-
group selection or dear-cutting. Sander 
( 1977) recommends that overstory density be 
kept at about 60 percent until oak and hickory 
stems average 3 fet't in height, that inter-
mc::diate and suppressed trees be removed, 
and that holes in the canopy be kept small 
and scattered. If a dense understory is pres-
ent, it will have to be removed or reduced to 
allow adequate light to reach oak and hickory 
seedlings. Techniques for the removal of 
dense undcrstories arc:: not yet well doc-
umented, but cutting understory stems and 
applying herbicide (IDOC foresters can rec-
ommend effective herbicides) to the cut 
stump is apparently the most cost-effective 
method and one that protects existing oak 
and hickory seedlings (Mark Thomas, Uni-
versity of Missouri, personal communication 
1986). With the shelterwood system, the over-
story should be cut to 50 percent of full stock-
ing (full stocking = level A as ~hown in Table 
10) when oak and hickory stems in the under-
story average 3 feet in height. This level of 
stocking (50 %) should include the number of 
trees needed for squirrel food production 
(Table 10). Two or three suitable tree cavities 
per acre should also be maintained. 
When adequate advance reproduction of 
oaks and hickories has occurred, total re-
moval of the shekerwood using even-aged sil-
viculturc based on clear-cuts or large-group 
selection cuts (at least two tree-heights in 
width) arc the recommended procedures 
(Sander 1977); however, forest management 
for squin-el populations places several con-
straints on this practice. Clear-cuts should he 
less than 20 acres in size and less than 500 
feet wide. CuLS should not be adjacent to one 
another for at least 30 years or until the stand 
cut earlier has begun to produce seed (Nixon, 
McClain, and Donohoe 1980). Finally, from 
40 to 60 percent of the total area under man-
agement should be retained in a seed-
producing stage. 
On good sites (site index 70+ ), oak and 
hickory stems have a difficult time keeping 
up with intolerant species that spring up after 
clear-cutting. We therefore recommend the 
use of one or more of three options to ensure 
that at least a few oaks and hickories reach 
seed-bearing age in a co-dominate or domi-
nant crown position. ( l) Either before or after 
the merchantable timber is cut, 15-20 sup-
presseci hickory poles per acre (3-6 inches 
<lbh) should be selected for retention. About 
half of these young trees die within 5 years, 
but the remainder will have a good chance of 
reaching seed-bearing size in at least a co-
dominant crown position (Nixon ct al. 1983). 
Vigorous young trees with intact, upright ter-
minal buds that show no obvious disease or 
injury should be chosen. When young oaks 
arc scarce, a similar numherof pole-sized oaks 
should be retained. (2) Oaks and hickories 
<2 inches in diameter found in openings 
should be cut close to the ground during or 
immediately after the logging operation . 
These cut stems will sprout vigorously and 
should be able to keep up with the growth of 
TAIH.t. 15. - Recommended intervals and tree diameters for harvest cutting of oak types in Illinois 
(Sander 1977). 
Site Tret' Desired Average 
Index Stocking Harvest Cutting Treedbh 
(feet) per Acre• Interval (years) (inches) 
Poor 
(40-54) 75 90 90-120 16-18 
Average 
(55- 70) 45- 60 75- 90 20-24 
Good 
(70+) 40-45 60-75h 24- 28 
"Level-A stocking. 
b An interval of at lea~! 70 years ~hould be used for squirrel production. 
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lhe shade-inwleranr species lhat will dorni-
nate the site after borh group selection and 
clear-cutting. (3) Vigorous seedlings of oaks, 
black walnut, or shagbark hickory !>hould be 
planted on good sites (site index 70+). Such 
plantings frequently prove successful when 
seedlings are kepl free of competition. If the 
seedlings are not protected from competition, 
planting is a waste of money. Planting is also 
a good way to ensure that a few black walnut 
trees will be present in the stand during the 
next rotation. To improve the survival of 
spring-planted stock, the prnce::dun:s outlined 
for red oak seedlings by Johnson et al. ( 1986) 
should be followed (root collars is:0.5 inch in 
diameter, root pruned 8 inches below the col-
lar, top pruned 8 inches above the collar). 
When weed control is used on good sites, the 
survival of oak and walnut seedlings for the 
first 5 years or so ran approach 50 percent 
(Hilt 1977). 
Early weeding or crown-release cutting is 
essential around oaks and hickories in open-
ings created by timber harvesL Cutover 
stands should be enlered when trees are about 
IO years old. Crown-release cutting is dis-
cussed further in the section that follows. 
Enough oaks or hickories should be selected 
for crown release to provide the minimum 
numbers of trees needed for the production 
of squirrel food, that is, the minimum number 
shown in Table IO for each species available 
plus an additional 10-20 percent to compen-
sate for mortality. 
Thinning 
Generally, oak-hickory stands should be 
thinned to leave residual stands at about 60 
percent of full stocking. If stands are thinned 
when less than 20 years of age, however, 
stocking should be reduced lO 50 percent of 
full stocking (Sander 1977). Stands should be 
thinned from below, that is, intermediate and 
suppressed trees of low vigor should be re-
moved. Thinning stands of seed-producing 
age !>hould be done in the fall. Trees that arc 
poor seed producers should be removed first. 
The thinning of oak stan<ls should Ix: stopped 
when trees are 60- 70 years old on average 
sites (site index 55-70) and 50-60 years on 
good sites (site index 70+), or at about 1/4 of 
the rotation age for the site. 
Cultural work may begin when stands arc 
as young as 10 years old. Mast-producing 
trees should be thinned on a spacing of 15 to 
20 feet (Table 16). This spacing should pro-
vide an acceptable stocking of crop trees by 
the time tree diameters arc large enough for 
commercial thinning. Crowns of oaks and 
hickories should be released whenever neces-
sary (Sander 1977), but release cutting should 
allow light 10 only about % of the crown. Too 
much light reduces height growth and allows 
faster-growing intolerants (such as 1uliptrees) 
to outgrow the more shade-tolerant oaks and 
hickories (Nixon ct al. 1983). Stump sprout 
clumps should be reduced to one or two 
Siems. The crowns of five to seven beeches, 
two to four maples, and two to four elms per 
acre should also he released if these species 
are present. 
Rotation Age and C11tting Sdudults 
A desirable distribution of trees by age 
class is shown in Table 17. When this informa-
tion is combined with the information shown 
in .Figure 5 for oak-dominated forests , man-
TAl'ILE 16.-Oplimum spacing belwcen seed-
producing trees for full utiliLation of the site. 
Average 
dbh Maximum Minimum Average 
(inches) (feel) (feel) (feel) 
8 17 13 15 
10 20 16 l!I 
12 24 18 21 
14 27 21 24 
16 30 24 27 
TARI.E 17.-Desirable distribution of trees by 
age class in forests managed for squirrt:1 popu-
lations and for forest products through large-
group selection cuts or clear-cuts (adaptt>d from 
the wildlift> habitat management guide for the 
Mark Twain National Forest, Missouri, mimeo). 
Percent of Total Forcsl 
Rolation in Each Age Class 
Age When >50 30-50 11-29 ,;; 10 
Cut(rear~) Years Years Year~ Yt".trs 
80 38 25 t5 12 
90 45 22 22 11 
100 50 20 20 10 
I JO 55 18 18 9 
• 
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• 
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agers can estimate the diMribution of hunt-
able (forests supporting ;,e4 squirrels per 10 
acres provide good hunting) squirrel range 
in a forest under management. For example, 
about 38 percent of a forest with a rotation 
age structure of 80 (Table 17) woul<l typically 
provide good hunting, 25 percent would pro-
vide variable hunting success from year to 
year dependent on the abundance of food 
and on squirrel reproduction, and about 37 
percent of the forest would provide liule or 
no squirrel hunting. 
For wood lots "'I 00 acres in size, the pro-
portion of a stand that will support huntablc 
populations of squirrels (at least 4 squirrels 
per 10 acres) depends strongly on the cutting 
interval (Table 18). For example, under a 60-
year rotation, as little as 33 percent of a 60-
acrc unit would contain hunLahle populations 
compared with 67 percent under a 100-year 
rotation (Fig. 6). These differences peak. 
when the age of the first cut equals the 
minimum age at which a stand can support 
a huntable squirrel population (40-50 years 
as shown in Fig. 5) and remain constanl there-
after. The size of the stand and the size of 
the cut have minimal effects on the pro-
portion of the stand that supports huntable 
squit-rel populations during lhe first 40 years 
and no effect thereafter (Fig. 7, 8). Tht"Se 
observations assume that cutting intervals 
vary depending on cut si1e, length of rotation, 
and stand size as outlined hy Roach and Ging-
rich ( 1968). 
Nearly optimal habitat conditions for 
squirrels can be maintained if clear-cuts are 
k.ept small and are surrounded by plots old 
enough to support huntable squirrel popula-
tions. The optimal pattern for cutting a stand 
or wood lot for squirrels, therefore, includes 
well-dispersed cuttings (Fig. 9). Depending 
on the size of the stand, the size of the cut, 
and the length of rota1ion, even small clear-
cuts may have to be deferred once during 
each rotation and only after 50 percent of the 
stand has been cut in order to avoid creating 
adjacent plots both of which would be less 
than 40 years of age. Length of deferral can 
be short where units are large, the length of 
rotation is long, and the size of the cut is small 
(Table I 9). Table 18 can be used to determine 
intervals for cutting the first 50 percent of 
the stand. Aft.er 50 percent of the stand has 
been cut over, the next cutting interval must 
be deferred for the number of years shown 
in Table 19, if cuts are not to be adjacent to 
one another in less than 40 years. For exam-
ple, the cutting interval for a 20-acre wood-
land managed on a 60-year cutting rotation 
using 2-acre clear-cuts, would be lengthened 
by 16 years after 50 percent of the 20-acre 
tract had been cut. Instead of the initial 6-year 
~ 
IU 1 0 
8. 9 8 
"' 7 1 
l 6 
"' 
5 
0 4 
j 3 
s 2 
C 1 
f 0 0 10 20 30 40 50 60 a; 
Age of stand (years) ~ 
FH:URE 5. Relationship between age of stand and 
resident squirrel density in oak-dominated forests. 
TADJ.F 18.- Minimum clear-cutting inLervab in years for various cut sizes, rotation lengths, and 
woodland acreages (modified from Roach & Gingrich 1968). 
Rotation Length Rotation Length Rotation Length 
(years) for (years) fo1· (years) for 
Si1:eof 20-acre Woodland 40-acre Woodland 60-',lcre Woodland 
Cut(acres) 60 80 100 60 80 100 60 80 100 
2 6 8 10 3 4 5 2 2 3 
3 9 12 15 4 6 7 3 4 5 
i 12 16 20 6 8 10 4 5 6 
5 15 20 25 7 10 12 5 6 k 
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cutting interval (Table 18), the interval would 
now be 22 years (Table 19). After a single 
22-year cutting interval, the cutting schedule 
would again revert to 6-ycar intervals. 
Firewood and the Removal of Cull Trees 
Managers should consider the tradeoffs 
between the economic value of firewood and 
the quality of wildlife habitat when consider-
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FIGURE 6. Effect of rotation interval on percent 
of stand that will support hunt.able populations of 
squirrels over a 60-year period. If the rotation in-
terval remains constant, after 60 years no apprecia-
ble change will occur in the percent of a s1and chat 
will suppon huntablc populations of squirrels. 
St.and size and cul size were held constant at 60 
and 2 acres, respectively. 
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FIGURE 7. Effect of size of stand on percent uf 
stand that will support huntable populations of 
squirrels during an 80-ycar period. Cut size and 
rotation length were held at 2 acres and 80 years, 
respectively. 
ing large-scale cuttings of dead, dying, cull, 
or injured trees. Some of the trees scheduled 
for removal that are not commercially usable 
should be killed in place and left for cavity 
production and as a feeding area for birds 
that consume bark-dwelling insects. As an aid 
in selecting trees for firewood, Table 20 rates 
the principal lllinois species in terms of their 
value to wildlife and their value as firewood. 
Selection Cutting 
On privately owned woodlands, land-
owners are frequently reluctant to use clear-
cutting or large-group selection cuts to har-
vest trees. In that event, managers may 
suggest that some type of selection cutting be 
used, but the consequences of such cuttings 
in terms of future tree quality (often the 
poorer quality trees are left) and tree repro-
duction (increases in shade-tolerant sugar 
maple) should be pointed out to the land-
owner. In general, selective cutting in stands 
dominated by oak-hickory will not materially 
reduce squirrel numbers provided that re-
movals total less than 10 percent of the mer-
chantable trees over 14 inches dbh and that 
minimum densities of food-producing trees 
(Table IO) remain after cutting (Nixon, Hav-
era, and Hansen 1980). When cutting re-
moves squirrel nest sites, these should be re-
placed with nest structures to maintain two 
or three sites per acre. If cull-tree or firewood 
removal is part of the recommended treat-
100 
80 
60 
40 
20 
Size of cut 
-- 5 acres 
3 acres 
• # 1 1 acre 
0--------------. 0 20 40 60 80 
Number of years 
FIGURE 8. Effect of size of cut on percent of stand 
that will support huntahlc populations of squirrels 
during an 80-year period. Stand size and cutting 
interval were held at 60 acres and 80 years, respec-
tively. 
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ment during or following selection cutting, 
up to seven cavity-prone trees per acre should 
be retained. 
Shelter 
Because nesl structures arc expensive to 
build, place, and service, they are not feasible 
for large tracts. Their use in the small cuts 
recommended for woodlands managed for 
squirrels after age 30 does not require a large 
outlay of money or time and can be promoted 
as a service pr~ject for such organizations as 
sportsmen's clubs, scouts, and youth conser-
vation corps. To benefit a variety of cavity 
nesters, structures in a range of sizes should 
be used: large (about 24 >< 12 x 12 inches), 
medium (about 18 >< 8 x 8 inches), small 
(about 12 x 6 >< 6 inches); entrances should 
range from 2-5 inches in diameter (McComb 
& Noble 1981). 
In clear-cuts or large-group selection cuts, 
up to seven cull trees per acre should be killed 
and left in place to provide cavities for wildlife 
during the early years of new stand develop-
ment. In previously clear-cut areas >30 )'Cars 
old but <60 years old, two or three nest struc-
tures per acre should be erected. In addition, 
trees killed in place around the outside of the 
cut (two or three per 400 feet of edge) or nest 
structures placed about every 200 feet. around 
the periphery of the cut, would increase the 
use of openings by squirrels and help provide 
squirrels lO restock the new stand when seed 
production allows them to locate there. 
Trees likely to develop cavities are those 
infected with heart-rot fungi. They may be 
detected by observing ( l) fungal-fruiting 
bodies, (2) dead-branch stubs, (3) old wounds 
or scars, (4) discolored or soft wood in incre-
ment borer corings, or (5) obvious dead por-
tions of the tree. 
Studies of the incidence of rot associated 
with branch death in midwestern forests indi-
cate that managers can increase the likelihood 
of cavity formation by stub-pruning branches 
that are 4-6 inches in diamctt"r or slightly 
larger (Toole 1961). Stubs 5-7 inches long 
should be left to reduce the probability that 
the wound will heal before rot begins to form 
a suitable cavity (Sanderson 1975). Cull trees 
or those of low commercial value should be 
chosen for future den sites and retained dur-
ing all subsequent thinnings and cleanings. A 
total of l 0-20 branches pruned per acre for 
future den sites is ample when such cavity-
prone species as sycamore, cottonwood, 
basswood, black oak, elms, sugar maple, and 
FIGURE 9. Cutting sequences w avoid adjacent 
clear-cuts on square and rectangular units. The 
cutting sequence is designated numerically. 
TARU: 19.- Deferred cutting interval in years required to avoid adjacent plots, both of which 
arc <40 years of age. The deferral is required only once during each rotation, after 50 percent 
of the plots (none adjacent) in the unit have been cut. In all instances here, the shape of the cut 
is square and t.he shape of the unit is rectangular. 
Rotation Length Rotation Length Rotation Length 
(years) for (years) for (years) for 
Size of 20-acre Woodland 40- acre Woodland 60-acre Woodland 
Cut (acres) 60 80 100 60 80 JOO 60 80 100 
2 22 Jfj 10 16 8 0 16 8 4 
3 31 28 25 24 16 12 16 8 0 
4 28 24 20 22 16 JO 20 15 IO 
5 25 20 15 19 10 4 20 16 8 
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TABLf. 20.- Values of principal Illinois tree species to wildlife and as firewood (Carey & Gill 1980). beech arc select~ 
Scientific names arc not provided. done in stands < 
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~fammals able nesting cavit~ 
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Tree Wildlife Songbirds Birds Squirrels Firewood Remarks Specific Oak TYJ 
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beech are selected. Stub pruning should be 
done in stands <40 years old because up to 
30 years may be required to produce a suit-
able nesting cavity (Baumgartner 1940). 
Special Considerations for 
Specific Oak Types 
Mixed Oak Ty/Jes 
A mix of fall-germinating, same-year 
fruiting (white oak) and spring-germinating, 
following-year fruiting (black and red oaks) 
species in oak woodlands means that squirrels 
have a relatively dependable food supply. 
Managers should try to obtain a 50:50 mix of 
red/black and white oaks during thinnings 
and during release cuttings undertak.en after 
dear-cutting or group selection. In gener.al, 
the management of mixed oak types to mam-
tain squirrel populations should follow the 
recommendations previously made for oak 
forests. We strongly recommend planting 
10-1 r, black walnuts per acre in clear-cuts on 
good sites (site index 70+ ). Vigorou~ seed-
lings (oaks, black walnut, shagbark h1c~or~) 
should be planted in the spring and p~r~od1c 
clearings undertaken to control compettuon. 
Red Oak Type 
The red oak type generally occurs only 
on good sites (site index 70 +) in Illinois. 
When cut, this type tends to convert to a 
mixed species stand with fewer oaks and hick-
ories. If the stand is <60-70 years old, man-
agers should release the cro~·ns o!' w?ite or 
black oaks and hick.ories durmg thmmngs t.o 
increase the food supply of squirrels. If a 
stand is approaching maturity, the manager 
can do little to alter its composition. When a 
stand is marked for cutting, 15-20 hickory 
poles (3-6 inches dbh) and a few white oak 
poles should be retained and preserved 
through the next. rotation. Adequa~e num-
bers of red oaks probably would denve from 
stump sprouts. We also recomm~nd ~!anting 
10-15 black walnuts per acre m this type, 
again using vigorous seedlings planted in the 
spring followed by measures to control com-
petition . 
White and Bur Oak Types 
those present in the stand should be crown 
released during thinning. Managers should 
try to increase the number of seed-bearing 
black oaks and hickories to at least 20 percent 
of a stand after intermediate cutting (thin-
nings) is initiated. . 
Bur oak tends to favor calcareous soils 
(Fowells 1965) and often forms nearly pure 
stands on poorly drained upland soils where 
the culture of other oaks and hickories may 
be difficult or impractical. Management prac-
tices that will help squirrels include releasing 
crowns to encourage seed production, pro-
viding den sites where needed, and using 
large-group (1-3 acres) selection tree cuts or 
clear-cuts for regeneration. Because bur oak 
sprouts readily after a fire, burning can pro-
vide it. with a competitive advant.age over such 
species as sugar maple and hasswood. Not 
much is known, however, about. how often 
fires are needed to promote bur oak repro-
duction. Managers should monitor the re-
sponse after each fire and stop burning wh~n 
advance ,·eproduction is adequate (Appendix 
3). Early thinnings should also be used as 
needed to release oaks or hickories from com-
petition. 
Post, Blackjack, and Rlack Oak Types 
Because post, blackjack, and black oak 
types grow on poor sites (site inde~ <?~) 
where competition from other trees 1s mnn-
mal, they arc oft.en fairly easy to culture after 
cutting. Group selection or smal1 ( 1-2 acres) 
clear-cuts will produce new stands from a 
mixture of oak stump sprouts and seedlings. 
If hickory poles are present, up to 15-20 per 
acre should be retained during cuts in new 
stands. Post oak responds t.o thinnings, but 
the diameter growth rate is reportt'd to be 
slow (Dyksterhuis 1948). Because post and 
blackjack oaks are slow to decay and slow to 
produce suitable nest cavities, managers may 
need to add up to three nesting structures 
per acre after stands reach 30 years of age. 
Managing the white oak type is similar to 
managing the red oak type except that more 
trees of the black oak ~roup are needed, and 
On the poorest sites (site index <45), man-
agers should consider these .post, blackjack, 
and black oak types as protecuon forests (pro-
tection of soil and water resources) with 
lumber products as a bonus. Conversion of 
these types to pines is not recommended 
when wildlife production is an objective. 
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The black oak type often lacks diversity 
of species and therefore is not as valuable to 
wildlife. The key to squirrel maintenance lies 
in increasing the diversity of oaks and hick-
ories and thus the breadth and stability of the 
food base. Retaining white or bur oaks and 
hickories during thinnings (Table 10) in-
creases squirrel numbers, but pure stands of 
black oak are not very productive of squirrels 
(Fig. 3). This forest type can be reproduced 
through group selection or clear-cuttings. In 
addition, 15-20 hickory poles and a similar 
number of white or bur oak poles should be 
retained if present to ensure the presence of 
these species in new stands. If only one thin-
ning is to be made, it should occur when the 
stand is about 30 years old (Kurtz ct al. 1981 ), 
reducing basal area to 65-70 square feet. 
However, where squirrels are important, 
managers should enter new stands when trees 
are about IO years old and select hickories 
and white or bur oaks for crown release. 
Species diversity is an important management 
objective if squirrel populations are to thrive 
in black oak types. 
Black oak readily forms cavities in trees 
:ae60-70 years old, and stands of that age 
should not require nest structures. In stands 
from 30-60 years of age, up to three nest 
structures per acre should be added. The 
black oak type is susceptible to failures oftree-
secd crops, and supplemental feeding of 
squirrels may occasionally be necessary io 
winter. 
Northern Hardwoods 
Sugar maple- basswood and beech-maple 
types are t.he most common northern 
hardwoods in Illinois and relative to other 
forest types are becoming more extensive 
(Table 3). Managers, therefore, should pro-
tect and enhance the canopy position of what-
ever oaks and hickories are found in these 
northern hardwood types. If the retention of 
wildlife species that depend on acorns is an 
important objective, oaks and hickories 
should not be removed during a timber sale 
unless they make up more than 20 percent 
of the stand. 
Clear-cutting 
The problem of creating a mix of species 
in northern hardwoods in Illinois is caused 
by the combination of rapidly growing into!-
erant species (black cherry and tuliptree) and 
slowly growing tolerant species (oaks, hick-
ories, sugar maple, and beech) (Roach 1977). 
The best solution seems to be the use of clear-
cutting to harvest these types. Cuts should be 
small (2-5 acres). Managers should retain 10-
20 sugar maples, 10-20 beech, and any oaks 
or hickories of pole size (3- 6 inches dbh) that 
are suppressed in the understory. The pole-
sized trees that arc retained should be of good 
vigor (at least moderate crowns and clean, 
straight boles) to reduce the incidence of 
epicormic branching (Marquis I 98 I). 
Both before and after clear-cutting, dense 
stands of sugar maple may spring up in the 
understory, thereby reducing the opportu-
nity for other species to survive and grow. 
These sugar maple underst.ories should be 
cut or mowed and the stumps treated with 
herbicide to allow mixed species stands to 
develop. 
Thinning 
Pole-sized stands should be thinned from 
below to about 60 percent of full stocking if 
they are <60 years old or to about 70 percent 
of full stocking if they are older and previ-
ously unthinned (Roach 1977). Poor seed pro-
ducers should be removed, and crown de-
velopment around good seed producers en-
hanced hy release cutting following t.he spac-
ing shown in Table 16. Whatever oaks and 
hickories arc present should be retained as 
co-dominant trees. Unfortunately, red oak is 
the common oak encountered in these types 
and its acorns arc not favored by squirrels. 
Indeed, fox squirrels lose weight eating them 
in winter (Havera & Smith l 979). 
Planting 
If a clear-cut site is suitable for black wal-
nut and white oak, the manager may consider 
planting a few vigorous seedlings of these two 
species to provide squirrels with an alternative 
food source. If the objective is primarily to 
feed wildlife, I 0-20 seedlings per acre will 
suffice. The planted seedlings must be kept 
free of competition by using mulches or her-
bicides to control herbaceous and other 
woody stems. A radius of 4 or 5 feet around 
each seedling should be cleared and main-
tained free of competition until seedlings are 
able to compete with the developing stand 
(Hilt 1977). 
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S helter 
The addition of two or three nest struc-
tures per acl"e to sugar maple-basswood 
stands between 30 and 60 years old helps to 
increase squirrel abundance. In Illinois these 
stands arc frequently occupied by gray squir-
rels that readily use nest boxes (Barkalow & 
Soots 1965; Burger 1969). After60 years, nat-
ural tree cavities should be abundant in this 
fo1"est type. 
Managers should realize that squirrels will 
be less ahundant in northern hardwood types 
than in types with higher complements of 
oaks, hickories, o r walnuts. Significantly in-
crc-asing the- number of these species is expen-
sive and difficult, however, because this near-
climax forest type tends to exclude desirable 
mast species if left unmanaged. On the basis 
of information in Figure 3, an oak companent 
of :;:;25 percent is necessary to promote a sig-
nificant increase in squirrel numbers in 
northern hardwood types. 
Bottomland Hardwoods 
The several moist bottomland forest types 
in Illinois (silver maple-elm, cottonwood, 
hackberry- American elm-green ash, syca-
more-sweetgum-American elm) are often 
grouped unrler the general elm-ash-cotton-
wood type and are similarly managed. They 
occur throughout Illinois on alluvial soils that 
are subject to peI"iodic flooding along rivers 
and other streams. 
If stands of bottomland hardwoods are 
<500 feet wide, adjacent to oak types, and 
contain virtually no oaks or hickories, man-
agers should not attempt to manage them for 
squirrels. The necessary release cuttings, the 
retention of suppressed poles, the control of 
a rank he rbaceous understory, and other req-
uisite practices would mean a high cost for a 
relatively low return in increased numbers of 
squirrds. Sufficient diversity in topographic 
relief is usually found in stands wider than 
500 feet, and species that grow on better 
drained sites-such as bottomland oaks 
(swamp white, pin, shingle, cherrybark, and 
overcup) and hickories (shcllbark and pt:· 
can)-occur in fair numbers. These species 
must be carefully cultured, however, both as 
part of extant stands and as advanced repro-
duction in understorics. 
Clear-culling 
When left alone and when a seed source 
is present, bottomland hardwood types often 
eventually convert to oak types if flooding is 
infrequent and soils are well drained. If a 
source of oaks and hickories is present in the 
overstory hut no seedlings arc yet established, 
stands should at most be cut very lightly so 
that herbacious competition is not encour-
aged. Large-group selection Of" clear-cutting 
is the recommended harvest method for bot-
tomland hardwood forest types when domi-
nant/co-dominant trees reach an average dhh 
of 24 inches (Myers & Buchman 1984). 
Thinning 
Weeding and thinning of stands on bot-
tomland sites arc needed to concentrate 
growth on crop trees. Oaks and hickories 
should be rigorously protected as crop trees 
during these thinnings. A stocking guide for 
bouomland sites is presented in Table 2 I. 
Planting 
When oaks and hickories are not present, 
managers should consider planting them im-
mediately after a timber harvest on beuer-
drained sites that arc not prone to flooding. 
Sites for planting must be cleaI"ed of compet-
ing vegetation and debris and kept free of 
competition for several years or until seed-
lings achieve dominance. Vigorous seedlings 
(30-40 per acre) of pin, swamp white, or 
T ABLE 21.-Stocking guide for bouomland 
hardwood types (Myers & Buchman 1984). 
Average 
dbh 
(inches) 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
Number of Trees per Acre 
Maximum Number 
co Utili1.c Site Fully 
Level A 
475 
375 
202 
152 
112 
100 
71 
60 
49 
45 
Minimum Number 
to lJtilizeSitc Fully 
Lc11elB 
202 
160 
112 
97 
71 
60 
49 
42 
36 
33 
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shingle oaks and similar numbers of pecans 
or shellbark hickory should be used. 
Shtlter 
Where the stocking of oaks and hickories 
exceeds 20 percent of the total number of 
dominant trees, nest structures (two or three 
per acre) should be added to stands 25-50 
years old. If these stockings total less than 20 
percent of bottomland hardwood stands, the 
addition of nest structures is unlikely to in-
crease squirrel numbers significantly. When 
oaks and hickories are present, bottomland 
forests can be very productive of squirrels, as 
documented by live trapping in the Missis-
sippi valley, where stands often support two 
or more squirrels per acre throughout the 
year. 
Pin Oak-Swtetgum and Pure Pin Oak Types 
Pure pin oak sta11ds are more common in 
Illinois than mixed pin oak-sweet.gum stands. 
Because of its physiology, pin oak persists on 
shallow, often Ooodcd, heavy-textured soils 
(Fowells 1965). Because of their relatively 
early decadence (at about 80 years), pin oak 
stands arc usually managed for regeneration 
before that age either by large-group selec-
tion cutting (cuts at least two tree-heights 
wide) or by small clear-cuts (<5 acres). Be-
cause pin oaks sprout vigorously, stump 
sprouts arc abundant after cutting. On poorly 
drained sites, pin oaks occur in nearly pure 
stands, and managers should retain any other 
seed-producing species that occur naturally 
in these stands in an effort to diversify the 
food supply for squirrels. Managers should 
also consider planting seedlings if the soils 
allow such specit:!:> as swamp white oak and 
pecan to grow. In immature stands (<35 
years), stocking levels should be kept high 
(basal area= 90 ft2 per acre) after thinning in 
order to maximi,c acorn production; sub-
sequent thinnings should be made every IO 
years or so (McQuilkin & Musbach 1977). 
Stands should be thinned in the fall, larger 
trees should be retained at each thinning, and 
trees that arc not potential producers of seed 
should be removed. 
Food failures are relatively common in pin 
oak-sweetgum and pure pin oak types, and 
supplemental feeding is often desirable dur-
ing winter when drastic food-related declines 
in squirrel numbers can be expected. Because 
pin oaks do not form cavities readily, the ad-
dition of two or three nesting structures per 
acre for stands > 25 years of age is desirable. 
Management for squirrel populations is 
not appropriate in bottomland hardwood 
forests that arc managed as greentree reser-
voirs. The 3- to 1-month fall and winter flood-
ing prevents squirrels from storing or retriev-
ing nuts from the forest floor, and squirrels 
produced in these flooded stands should bt: 
considered a bonus. 
O n sites with better drainage, pin oak 
exists in mixed stands, usually with sweet.gum 
but also in mixtures with other bottomland 
hardwood species native to I he region. On 
better-drained sites, culture favoring mixed 
stands produces high numbers of squirrels 
(Fig. 3). Succession is toward more sweetgums 
and fewer pin oaks; however, the number of 
pin oaks or other oak species should remain 
fairly high, at least 30 percent of the stand, 
if squirrel populations are to be encouraged. 
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Appendix 1 
Common and Scientific Names of Plants Mentioned in Text 
(from Fowells 1965) 
Common Name Sciemific Name Common Name Scientific Name 
Ash, green Fraxinus pennsyl- Oak, chinquapin Quercus muehlenbergii 
vanica Oak, northern pin Quercu.s ellipsoidalisa 
Ash,white Fraxinus americana Uackoak) 
Basswood Tiliaspp. Oak, northern red Quercw rubra 
Beech, American Fagus grandifolia Oak, overcup QuerctL1 lyrata 
Blackberry Rubusspp. Oak,pin Quercus palustris 
Blackgum Nyssa. sylvatiw Oak.post Quercw stellata 
Cherry, black Prunus serotina Oak, scarlet Quercus coccinea. 
Cottonwood Populus deltoid es Oak, shingle QURrCtLS imlmcaria 
Dogwood, flowering Co-mus florida Oak, shumard Quercw shumardii 
Elm, American U Im.us cim.ericana Oak, Spanish Quercus f aka ta 
Grape Vitisspp.a Oak,swamp Qw.rcus michaw:ii 
Hackberry Ce/tis occidentalis chestnut 
Hickory, bitternut Carya cordiformis Oak, swamp white Quercus bicolor 
Hickory, mockcrnut Ca.rya tomentosa. Oak,white Quercwalba 
Hickory, pignut Ca.rya glabra Oak, willow Quercus phellos 
Hickory, shagbark Carya ovata Osage orange Maclura pomif era3 
Hickory, shellbark Carya laciniosa Pecan Carya illinoensis 
Maple, silver Acer saccharinum. Sweetgum Liquidambar sty-
Maple, sugar Acer saccharum 
raciflua 
Sycamore Platanus occidentalis 
Mulberry Morusspp. 
Tulip tree Liriodendron tulipifera 
Oak, black Quercw velutina 
Oak, blackjack Quercus ma.rilandica Walnut, black juglans nigra 
Willow Salixspp. 
Oak,bur Quercus macrocarpa 
Oak, chest.nut. Quercus prinus 
"Scientific name as given in Gleason 1968. 
Oak, cherry bark Quercus pagodaef olia 
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Construction Plans for Nesting Structures for Squirrels 
Directions for two types of nesting struc-
tures are given below-box construction 
(adapted from Barkalow & Soots 1965) and 
tire nests (adapted from Maryland Game and 
Inland Fish Commission 1966). Rot-resistant 
wood such as redwood or cypress should be 
used to construct a nesting box (Fig. A); 
lumber that has been treated with creosote 
should not be used. When completed, boxes 
arc attached to the tree with two nonferrous 
(aluminum) nails, one inserted in the hole at 
the top of the galvanized strip and the other 
,~ 
a· 
20-gauge _J_ • · 
galvanized sheet , 
1 
• • • 
steel '-
hanger 
21 •I?· 
FIGURF. A. Plan for a nest box for squirrels. 
inserted in the niche at the bottom of the 
wooden hanger. Finally, the box is positioned 
firmly by encircling it and the tree with I 2-
gaugc wire as shown in the inset. 
The steps in constructing a nest for squir-
rels from a tire are shown in the five photos 
that make up Figure B. Begin by removing 
the steel bead from the inner rim of the tire 
(l); a saber saw will make the task easier. Cut 
the tire in half (2); then cut a notch from each 
side of the tire wall at one end (3). Cut a 
3-inch slit at the center of each wall of the 
"-
~ screw eye 
" "-
18" 
"-
"-
~ 
Niwn <md llan.1m: ,1 
tire ( 4 ). Cut a not 
each ccntt·r slir (~ 
the lire, cut a 3-ii 
(6). All of these c 
Photo b shows 
nails that are neec 
1hc tire with an ic 
Fold the tire , 
Insert a roofing 
tire to attach the 
the righ1 and :iga 
Insert a nail th1ou 
sitions on one ~idc 
shape the base ol 
excess nail on the 
C 
FH;v1u: 8 . ConMrucri11 
m of the 
sitioned 
w11h 12-
for squir-
ve photos 
removing 
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asier. Cut 
from each 
3). Cut a 
all of the 
---hook 
1: ... ,,, 
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tire (4). Cut another 3-inrh slit to 1hc left of 
each center slit (5). At the unnotchcd end of 
the tire, cut a 3-inch slit parallel to the tread 
(6). All of these ruts arc shown in photo a. 
Photo b shows the positions of the roofing 
nails that arc needed to shape the nest. Pierce 
tlw tire with an ice pir l at these positions. 
Fold the rire at the center slits (photo c). 
Insert a roofing nail from the inside of the 
tire to attach the two ends at position 1 on 
the right a11d again at position I on the left. 
Insert a nail through the three number-2 po-
sitions 011 one side of the center of the tire to 
shape the base of the nest. Bend over the 
cxtess nail on the outside of the tire. Repeat 
C d 
Ftc:URF B. Constructing a rirc nest for squirrels. 
this step for the number-2 positio ns on the 
other side of the tire. Squeeze the top two 
edges of the tire together, and attach by in-
serting nails at position 3 on the right and 
again at position 3 on the left. 
Make sure the upper side overlaps suffi. 
cicntly to keep out rain by attaching nails at 
position 4 on 1he right and again on the left. 
Phows c and d show all of these attachments. 
Insert a steel rod or heavy wire about 2V2 
inches from the encl of the tire and shape it 
to form a hanger as shown in photos d and 
e. Hang the tire nest at least 15 feet from the 
ground. Make sure that the hanger encircles 
the limb. FaC'e the throat of the nest toward 
the tree trunk. 
e 
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An Inventory for Evaluating the Probabililies 
of Successful Reproduction of Oaks and Hickories in the Midwest 
(Modified from Sander et al. 1984) 
This inventory is based on the minimum 
area-about 1/735 acre-required for good 
growth by a tree that is approximately 20 
years old and has a diameter (dbh) of about 
3 inches (Gingrich 1967). For the advance 
reproduction of oaks to be adequate, oaks of 
this si1e and age should equal or exceed 30 
percent of the stems on an acre, or approxi-
mately 221 stems (735 x 0.30=221) . . Fonhe 
advance reproduction of hickories to he 
adequate, hickories of this l>ite and age should 
equal or exceed IO percent, or approximately 
73 stems per acre (735 x 0. IO= 73). Sprouts 
from stumps of overstory oaks and hickories, 
however, can be used to compensate for de-
ficiencies in advance reproduction, and their 
anticipated rate of success can be computed 
when the inventory is complete. This number 
of oaks and hickories can then be comhined 
with the expected number of successful 
stump sprouts to determine if their combined 
numbers will be adequate to replace the old 
stand in 20 years. 
Design a form similar to the one in Figure 
A. Conduct the inventory as follows: 
1. Complete columns 1-5 by tallying 
oaks and hickories by species and grouping 
all other species 1.6 inches dbh and larger on 
IO or more 1/20-acre plots by crown position 
(dominant, co-dominant, or suppressed) and 
by diameter. Check each tree over 5 inches 
dhh in each plot for tree cavities and record 
this information in columns 6 and 7. Record 
a cavity as all-weather when its entrance is 
2-1 inches wide, when the cavity appears to 
have a solid roof, and when its sides offer 
good protection. All other cavities should be 
recorded as offering squirrels escape cover 
only. 
If a species valuable as food for squirrels, 
such as American beech, is present, it, like 
the oaks, should be tallied separately. Such 
species could be substituLed for oaks or hick-
ories or cultured in addition to the oak-
hickory requirement. Managers should con-
sult silvicultural guidelines for these species. 
2. Determine the totals per acre for col-
umns 1-7. In Figure A, therefore, totals have 
been doubled because only ten 1/20-acre plots 
were used. 
3. Determine an average age for domin-
ant and co-dominant oaks and hickories and 
compute the site index. Determine an average 
age for lower story (suppressed) oaks and 
hickories that are at least 1.6 inches dbh. Re-
cord this information in the appropriate 
blanks at the top of the form. 
4. Select the number of l/735-acre plots 
(4.3 feet in radius) to be used in the inventory 
from the following: 
Stand size 
(acres) 
<10 
10- 30 
31-50 
Number of 
1n35-acre plots 
to be used 
25 
40 
60 
The number of plots should be distributed 
uniformly throughout the stand. 
5. Measure the height and the diameter 
at ground level of the tallest stem of advance 
oak and hickory reproduction on each l/735-
acre plot (columns 3 and 4 under Advance 
Reproduction). Record these measurements 
by height class (2-foot increments) and by 
ground diameter class (!/~-inch increments) 
as shown in Table A. Use a 6-inch caliper 
graduated in tenth or in quarter inches for 
measuring diameters at ground level. Mea-
sure only trees 1.5 inches dbh or less; stems 
larger than this have already been inven-
toried. If no oak or hickory advance repro-
duction is present, record 1.cros for height 
and for diameter at ground level. 
Nixon and l lari1rn: Ma, 
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quadrant (NE, SE, S 
position (upper, mic 
plots on narrow ridg 
for plots on level to 
t.han l 5o/r ), record 
record BO under sic 
stocking values (SV] 
southeast/nonhwest 
values given for upp 
values given fur mi< 
the values gi\'en for 
7. Record the s· 
ring to Table A. Fur 
use Table A for hie· 
average SV, roundit 
whole number. If th, 
;;,,30 percent, adrnn 
equate. If the averag 
hickory, advance rq 
No further calculatio, 
stand may be hanes1 
TABU. A.-Stod.ingv 
Si7e of Tallest Tree ~r 
Height Ground Im 
Class in Feet Class in h 
(range) (range) 
,o;;J All 
2 0.5 (0.3- 0.7 
(1.1-3.0) 1.0(0.8+) 
4 0.5(0.3-0 7 
(3.1-5.0) 1.0(0.8-1.2 
1.5(1.3+) 
6 0.5 (0.3--0. 7 
(5.1-7.0) 1.0(0.8-1.2 
1.5(1.H) 
8 1.0(0.8-1.2 
(7.1-9.0) LS (l.3-1.7 
2.0 (l.8 +) 
10 1.0(0.8-1.2 
(9.1 +) 1.5 ( 1.3-1. 7 
2.0 (1.8-2.2, 
2.5 (2.3 +) 
•stocking value (SV) is 
!'llumben in the table, th< 
at age 20. 
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the oak-
ould con-
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re for col-
lOtals have 
-acre plots 
ordomin-
kories and 
an average 
oaks and 
s dbh. Rc-
ppropriate 
-acre plots 
e inventory 
:rof 
e plots 
,;cd 
distributed 
U' diameter 
of advance 
C'd( h 1/735-
~r Advance 
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1Cen inven-
rncc repro-
for height 
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6. Record the aspect of each plot by 
quadrant (NE, SE, SW, or NW) and its slope 
position (upper, middle, or lower third). For 
plots on narrow ridge tops, record RI (ridg<"); 
for plotS on level topography (all slopes less 
than 15%), record LE (level); fo1· bot1oms, 
re<·ord BO under slope position and use the 
stocking value~ (SV) ~hown in Table A for 
southcasc/northwcst aspects. For RI , use the 
values given for u ppcr slope ; for LE, UM: the 
values given for middle slope; for BO, use 
the values given for lower slope. 
7. Record the SV for each plot by refer-
ring to T able A. For lad of rnmparable data, 
use Table A for hickory also. Calculate the 
average SV, rounding it off to the nearest 
whole number. If the average SV for oaks is 
:;;.30 percent, advance reproduction is ad-
equate. If the average SV is :;;,, 10 percent for 
hickory, advance reproduction is adequate. 
No furthcrcalcularions are necessary, and the 
stand may be harvested. 
8. When the average SV is <30 percent 
for oak and .;;; JO percent for hickory, advance 
reproduction is inadequate to reproduce the 
stand. The stand, however , can still be cur if 
enough stumps of overstory oaks and hick-
ories sprout after they arc cul. To compute 
tht" expected contribution to reproduction 
stocking from smmp sprouting, see T able B 
for selected species; consult similar tables for 
other species. 
9. Referring to the hypothetical data re-
corded on the form in Figure A, note that 
there are 26 black oaks 2- 5 inches in diameter 
per acre. Refer next to Table B. Because the 
site index for the exampl<" in Figure A is 60 
and the stand age is 80, approximately 42 
percent of the stumps of black oaks (2-5 
inches dbh) a re likely to produce at least one 
co-dominant stem at age 20. Going back to 
Figure A, note that 11 (26 X 0.42 = 11 ) is tht" 
number of stump sprouts likely to reach the 
canopy by age 20. Calculate the anticipated 
T ABU A.-Stocking value in percenl for advance rt'production inventory plots ( l /735 of an acre).• 
Si1.c ofTallest Tree Er Plot Somhwest Aspec·t Southeasi/Jl,;onhwest As~ct Northeast Aspen 
Height Ground Diameter 
Cla~s in Feet Class in I ndics Upper Middle Lower lJpper ~iddle Lower Upper Middle Lower 
(range) (rans_e) Slo~ Slope SloE Slope Slope Slope Slope SloE Slope 
"-l All 0 2 0 I 0 
2 0.5 (0.3- 0.7) 5 6 l 8 9 2 4 5 I 
( 1.1-3.0) 1.0(0.8+) 14 l7 3 22 26 6 13 15 3 
4 0.5 (0.3-0. 7) JO II 2 15 18 4 8 10 2 
(!U-5.0) 1.0(0.8-1.2) 22 25 6 32 37 9 19 22 5 
1.5 (1.3 +) 37 42 I I 5 1 56 18 34 38 10 
6 0.5 (0.3-0.7) 19 22 5 28 32 8 16 19 4 
(5.1-7.0) I .0 (0.8- 1 .2) 32 36 9 45 50 14 29 33 8 
1.5 (1.3+) 45 50 15 59 65 23 4 1 46 13 
8 1.0 (0.8-1.2) 44 49 14 59 64 22 40 45 12 
(7.l-9.0) 1.5 ( 1.3- 1. 7) 54 59 19 68 73 28 49 54 17 
2.0(1.8+) 62 67 24 76 80 35 57 62 21 
IO 1.0 (0.8-J .2) 58 63 22 72 77 32 54 59 14 
(9.1 +) 1.5(1.3- 1.7) 62 67 24 76 81 35 58 63 16 
2.0 ( 1.8-2.2) 66 71 27 79 84 38 61 66 19 
2.5(2.3 +) 69 74 29 82 86 41 64 69 21 
•sw, king value (SV) is the projected contribution in perrent of a single ~tcm to stand ,tocking at age 20. 
l\'mnl,ers in the table, therefore, are probabilities that a stem will be co-dominant or dominant in the stand 
at age 20. 
Plot 
Num- dbhcws BlackO.ik 
her (inches) D C s 
2-5 .. 
6-11 
I 
12-16 
17+ 
2-5 .. 
2 
6-11 
12 16 
. 
17+ 
2-5 . 
3 
6-ll 
12- 16 
17+ 
2-5 
6-11 
4 
12-16 .. 
17+ 
2-5 
5 
6-1 I 
12 16 
. 
17 t 
2-5 . 
6-11 
6 
12-16 .. 
17 + 
Plot 
N urn- dbhclass Black.Oak 
bcr (inches) D C. s 
2- 5 :· 
7 
6-11 
12-16 
17 + . 
Date __ /_1 ..... /_!_2~/_B_G, __ _ Compartment ____ I __ _ Stand Si1e (in acres) 
Stand Age (lower story) 
20 
Stand Age {dominants) __ 80~-- Site Index 60 Bo 
Stems .-1.6 mches d bh Advance Reproduction of Oak, and Hickories 
( I /20-acre plots) ( I /735-acrc plots) 
Non.hem Shagbark Other All-wcaLher Escape-only Plot Diameter at WruteOak Red Odk Hickory Species cavities (3\ities Nurn• Slope Height Ground Level 
D C s D C s D C s D C s D C s D C s ber Aspect Position Oak lliclr.ory Oak Hickory 
.. . . . . I 5E L..O 0 0 0 0 
. . 2 5E IO 0 2 .0 0 
. 3 $E. 0 0 0 0 
. . 4 SE 2 4 .5 J.Q 
-
5 ~E. BO 2 0 .5 0 . . 
. .. 6 Se. LO 0 0 0 0 
. 7 5E {o 0 ,.s 0 
8 SE. 4 ~ .s ,.s 
. .. • 9 SE e 0 /.5 0 
10 SE: 0 0 0 0 
. • . II VJ 0 .s 0 
12 0 0 0 0 
.. ~- 13 LO z. z .s .s 
. 14 MI 4 0 ,5 0 
. .. 15 ~ 0 ,. 5 0 
16 4 Q .s 0 
-
.. 17 E?, 0 ,. i; 0 .. 
.. 18 0 0 0 0 
19 4 0 1.0 0 
. . 20 I 10 
-
2.,0 
.. •.· . . 21 8 0 /.0 CJ 
. 22 0 0 0 0 
. . 2S (o 0 /.5 0 
24 4- 0 ,.s 0 
Nonhern Shagbark Other All-weather F.cape-only Plot Diameter at WhiteOalr. Red Oak Hickory Sptties caviti,·s ca,·itics Num- Slope Hc,1ght Gtound Le,el 
I) C s D C s I) C s D C s D C s n C s ber Aspttt Pos•tion Oak Hid.Or') Oak llirlr.ory 
~- .. 25 MI 8 0 /.5 0 
. .. 26 MI 0 0 0 0 
. 27 UP 10 10 2..0 2.5 
. 
- -
..._28_ ,_ !JP n. ,.., ..,,._ r.. 
Stocking Value 
Oak Hicko") 
0 0 
30 0 
0 0 
2. q 
2 0 
0 0 
23 0 
4 Z.3 
2e> 0 
0 0 
~ 0 
0 0 
2. 2 
,e 0 
7.3 0 
/ 8 0 
73 0 
() 0 
37 0 
2- 3e 
f.o.4- 0 
0 0 
G,5 0 
5(o 0 
Stocldng Value 
Oak Hickory 
73 (:) 
0 0 
7q 82 
- -
17 + . I I I . 20 I 10 - 2..0 2.. 30 
2- 5 . .. .. .. 21 8 0 1.0 C) Co.+ 0 
6-11 . 22 0 0 0 0 0 0 6 
12- 16 .. . . 23 ft) 0 /.5 0 ~5 0 
17 + 24 4- 0 ,. 5 0 5(o C) 
Plol Northern Shagbark Other All-wc:alhc:r Escape-on!}· Plot Diameter at 
Num- dbh class Black Oak White Oak Red Oak Hickory Species caviries cavities Num- Slope Hcighl Ground Level Stocking Value 
ber (inches) D C s D C s D C s D C s D C s D C s n C s bcr Aspect Position Oak Hickory Oak Hickory Oak Hickory 
2- 5 .. .. .. 25 MI e 0 /.5 0 73 (!) . . 
6-11 . .. 26 MI 0 0 0 0 0 0 
7 UP 10 10 z.o z.5 7q 82.. 12-16 . 27 
17+ . . 28 UP 0 0 0 0 0 0 
2-5 .. .. •• .. 29 UP 0 0 0 0 0 0 
6-11 • 30 UP 8 0 ( .s 0 <oB 0 
8 RI f 0 C) I 0 12- 16 . . 31 -
17 + 32 UP ,o 0 2.0 0 7q 0 
2-5 .... .. 33 0 2.. 0 .5 8 0 .. 
6-11 . . . 34 0 0 0 0 (') D 9 w 0 0 5q 0 12- 16 . . . . . 35 1.5 
17 + 36 0 0 0 0 Cl 0 
2-5 .. 
- • 37 0 L1 0 1.0 0 32. .. 
6-11 • • . 38 8 0 rs 0 (p8 0 
10 (p 0 /.5 0 S'f 0 12-16 •• . 39 
17+ 40 I e - /.5 I <oe 
2-5 0 0 21o 0 0 (,0 0 0 24- 0 0 4 0 0 z, 0 0 I 
Num- 6-11 0 8 0 0 12. 0 0 z. 0 0 4 0 0 
'' 
0 0 0 0 Stodung value average 25 (o ber 
12- 16 . 14 4 0 ~ 2 0 4 0 0 z. 0 0 14 0 0 2. 0 0 per 
0 0 2 0 0 2 0 3 0 acre 17 + 2 0 0 0 0 0 0 0 0 
Total ,~ 12 2/o e 14 f#O 4 z 24 4 4 4 14 If, Zit, 5 0 I 0 
Is advance reproduction adequate? NO NO 0 0 
2- 5 0 0 (/ 0 D II 0 () IZ. 0 0 4 Total number of 
Num- 0 I 0 0 I 0 0 I 0 0 3 0 berof 6-1 1 slump sprouts h advancerepnxluction 
stump 12- 16 I 0 0 0 0 0 z 0 0 I 0 0 per acre + stump sprouts ad«juatc? YES NO sprouts 17+ 0 0 0 0 0 0 0 0 0 0 0 0 Oak Hickory 
per 
acre Total I I II 0 I II z_ I ll I 3 4 40 8 
FIGURE A. Inventory for calculating expected number of stump sprouts, advance reproduction, and tree cavities. The followiug abbreviations are used on this form: 
D (dominant), C (co-dominant), and S (suppressed). This inventory has been modified from Sander et al. 1984. 
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number of stump sprouts for other oak 
species in this fashion and combine the totals 
for oaks. Repeat the process for hickories. 
IO. Determine from Table C the number 
of oak stump sprouts that arc required in 
combination with advance reproduction 
stocking to meet minimum stocking require-
ments. The stocking value of25 that is shown 
in Figure A, for example, will require 37 
stump sprouts to make up the deficiency in 
advance reproduction of oaks. For hickories, 
the stocking value of 6 shown in Figure A will 
require 29 stump sprouts as shown in Table 
C. In our example, the addition of stump 
sprouts is adequate for oaks but is inadequate 
for hickories. 
11. Remember that suppressed and inter-
mediate oaks and hickories in the 2-5 inch 
class may be younger than the stand domin-
ants. For example, if the 60 white oaks (2- to 
TABLE B.-Expected proportion of stumps that will produce, at probability 0.8 or greater, at 
least one co-dominant or larger stem at age 20. 
Age of Parent Tree (years} 
dbh 
Site Class All 
Species Index (inches} 40 60 80 100 Ages 
Black oak• 50 2-5 0.36 0.34 0.32 0.30 
6---11 0. 13 0.11 0.10 0.08 
12-16 0.06 0.05 0.04 0.03 
17+ 0.02 0.02 0.01 
60 2-5 0.47 0.45 0.42 0.40 
6---11 0. 16 0.15 0.13 0.12 
12-16 0.07 0.06 0.05 0.04 
17+ 0.03 0.02 0.02 
70 2-5 0.61 0.59 0.56 0.54 
6-11 0.21 o. 19 0. 17 0.16 
12-16 0.10 0.08 0.07 0.06 
17 + 0.05 0.04 0.03 
Whiteoak" 50 2-5 0.47 0.25 0.12 0.05 
6-11 0.18 O.IO 0.06 0.03 
12-16 0.06 0.04 0.03 0.02 
17+ 0.02 0.01 0.01 
60 2-5 0.63 0.38 0.19 0.08 
6---11 0.26 0.16 0.09 0.05 
12-16 0.09 0.07 0.05 0.03 
17+ 0.03 0.02 0.02 
70 2-5 0.81 0.55 0.31 0.15 
6-11 0.36 0.25 0.16 0.09 
12-16 0.15 0.11 0.08 0.06 
17 + 0.05 0.04 0.04 
Northern red oak• 60+ 2-5 0.86 0.86 0.49 0.49 
6-ll 0.86 0.86 0.46 0.46 
12-16 0.86 0.86 0.38 0.38 
17+ 0.86 0.24 0.24 
Shagbark hickoryb 50+ 2- 5 1.00 
6-ll 0.90 
12-16 0.50 
17+ 0.25 
• Adapted from Sander ct al. 1984. 
b Adapted from Boisen & Newlin 1910. 
Nixon and llansen: I 
5-inches dbh) sh 
40 years old ins 
expected stump i 
(60 X 0.63 = 37.8 
B)-sufficient tc 
cicncy in adv; 
sequent.ly, the av1 
and hickories sh< 
I 2. If the av< 
oaks but< lO pc1 
may be harvcstec 
vested for hiclwr 
production can 
enough hickory 
acre to compens 
TARLF. C.-Num 
per acre to com pe 
of advance rep rod 
Mean St0<:king 
Value for Plots 
(l/735ofanacre) 
:;,,,30 
29 
28 
2i 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
I.~ 
14 
13 
12 
11 
~lO 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 
115(1987) 
ickories, 
re A will 
in Table 
f stump 
adequate 
nd inter-
2-5 inch 
d domin-
aks (2- to 
eater, at 
All 
Ag~s 
1.00 
0.90 
0.50 
0.25 
Nixon and l lansen: Managmg ForesL,for Squirrel Popu.latiorn 31 
5-inchcs dbh) shown in Figure A had been 
40 years old instead of 80, the number of 
expected stump sprouts would be 38 per acre 
(60 x 0.63 = 37.8, as calculated from Table 
B)-sufficient to compensate for the deli-
cicncy in advance reproduction. Con-
sequently, the average age of lower-story oaks 
and hickories should always be determined. 
12. If the average SV is ;;i:30 percent for 
oaks but < 10 percent for hickories, the stand 
may be harvested for oak and selectively har-
vested for hickory. Deficiencies in hickory re-
production can be made up by preserving 
enough hickory poles (3- 6 inches dbh) per 
acre to compensate for inadequate advance 
TABLF. C.- 1\"umbcr of stump sprouts required 
per acre lO compensate for stocking cleliciencics 
of advance reproduction of oaks and hickories. 
Mean Stocking 
Value for Plots 
(J/735ofanac-re) 
;,,30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
;;,, to 
9 
8 
7 
6 
5 
4 
3 
2 
0 
Oaks 
0 
8 
15 
23 
30 
37 
45 
52 
59 
67 
74 
81 
89 
96 
103 
11 I 
118 
12.~ 
133 
140 
148 
155 
162 
170 
177 
184 
192 
199 
206 
214 
221 
Hickories 
0 
7 
15 
22 
29 
36 
44 
-~ I 
58 
66 
73 
reproduction and insufficient stump sprouts. 
Calculate the number of poles needed from 
Table C. In the example in Figure A, 21 hick-
ory poles will be required : with the SV of 6, 
29 poles would he required; however, 8 stump 
sprouts are present, therefore, only 2 I poles 
arc needed. Because about half of these poles 
will die, that number should be doubled to 
4 2 hickory poles (Nixon ct al. I 983). 
Trees can be selected for preservation 
either before or after dear-cutting removes 
the large trees and before clean-up crews cut 
or kill stems >2 inches dbh. Hickories <160 
feet from the uncut forest and growing on 
lower slopes and in coves are most likely to 
survive. Trees selected for preservation 
should have an upright, actively growing tc:r-
minal leader and no obvious disease or injury 
(Nixon et al. 1983). 
13. At least 7 trees with all-weather 
cavities are desirable per acre. Other trees 
with cavities may be cut. In the example 
shown in Figure A, 6 trees had cavities; there-
fore, none should be removed. 
32 
Glossary of Terms 
Definitions given here are adapted from Ford-
Robert5on (I 971 ). 
advance reproduction Young trees that have be-
come established naLUrally before regeneration 
cuuings are begun or a dear-cutting is made. 
basal area A measure of tree density based on 
the diameter of each tree at breast height. The 
diameters for all trees per ane provide the 
basal area measurement, for example, 90 ft 2 • 
canopy The more or less continuous cover of 
branches and foliage formed collectively by the 
crowns of adjacent trees and other· woody 
growth. Layers of canopy may be distin-
guished. 
clear-cutting Strictly, the removal of the entire 
standing crop of trees. 
climax forest A community that represents the 
culminating stage of a natural forest succession 
for a given locality. 
co-dominant Species in a mixed crop that are 
about equally numerous and vigorous. 
crown release Removal of competing trees the 
crowns of which shade the crowns of the crop 
tree. 
diameter limit cutting A selective cutting system 
that removes only those t.recs that exceed a 
stipulated diameter, usually 14 inches and 
larger. 
dominant Generally, an individual or species of 
the upper layers oft.he canopy. 
epicormic branching A shoot arising spomane-
ously from an adventitious or dormant bud on 
the stern or on a branch of a woody plant. 
greentree reservoir Wooded bottornlands that 
are flooded each fall and drained each spring 
to provide feeding areas for waterfowl. 
intermediate cutting Removal of trees from a 
regular crop or stand between the time of its 
formation and the harvest cutting. 
regeneration cutting Removal of trees intended 
to assist regeneration already present or to 
make regeneration possible. 
rotation age_ The age when trees are large enough 
to provide acceptable lumber products and 
when growth rat.es begin to slow. 
selection and group selection cutting Annual or 
periodic removal of trees (particularly mature 
trees), individually or in groups. The size of 
the group may vary. Large-group selection 
would cover an area approximately two tree-
heights wide; small-group selection would 
cover a smaller area. 
shelterwood cutting A panial removal of the tree 
canopy using one or more cuttings, designed 
to establish a new crop under the protection 
(overhead or side) of the old. 
site index A measure of site quality, taken as the 
total height that. a dominant tree of a given 
species at.tains at a given age, usually 50 years. 
On goo~ sites, trees exceed 70 feet; on average 
sites, heights range from 55-70 feet; on poor 
sites, tree heights are less than 55 feet after 50 
years. 
suppressed Trees that have their· crowns in the 
lower layers of the canopy. The leading shoots 
arc not. fre_e, and the trees grow very slowly. 
stand A relatively uniform group of trees created 
by a homogenous environment., including soils, 
topography, aspect, and past treatment. 
stocking Number of trees per unit of area, usu-
ally an acre or hectare (2.47 acres); a measure 
of tree density. Full stocking refers to the 
maximum number of trees that can most effi. 
ciendy utilize the space and is referred to as 
A-level stocking. Fewer trees per unit are refer• 
red to as a percent of full stocking or to a 
. s~ecific densi~y such as B- or C- level stocking. 
thmmng A fellmg made in an immature stand 
primarily to accelerate diameter increment but 
also, by suitable selection, to improve the aver-
age form of the trees that remain without per-
manently breaking the canopy. 
thinning from below Removing a varying pro-
poruon of trees whose crowns are overtopped 
by the dominant trees in the stand. This type 
of thinning particularly favors trees whose 
crowns form the forest canopy or, in heavier 
thinning grades, selected dominants that are 
more or less evenly distributed over the stand. 
tolerance The abili ty of trees to grow sat.isfactori-
ly in the shade of and in competition with other 
trees. 
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